


NOTE TO Dr. von Braun, DIR 

FROM Manager, Saturn/Apollo Applications Program, I-S/AA-MGR 

The following is in reply to your question to I-S/AA Weekly 
Notes dated August 5, 1968, "What is Part II?", with reference 
to the ATM Follow-on Study. 

The objectives of the ATM Follow-on Study are to assess the 
degree of maintainability which is feasible and its potential 
impact on the mission success probability, to determine the 
implications of operating follow-on ATM missions in conjunction 
with advanced Orbital Workshop configuration, ahd to consider 
operating modes. 

The study is composed of three phases: 

1. Phase I involved the generation of conceptual design 
alternatives for the first four missions, i.e., attached stellar 
UV, detached stellar UV, attached solar, and detached solar. 
Astronomical telescopes unde r consideration were studied from 
the standpoint of servicing and maintainability in space. 
(Presentation for Phase I is scheduled for September 23, 1968) 

2. Phase II will provide more thorough analysis and 
design studies on four design concepts selected from Phase I. 
Complete mission and operational analysis will be performed 
covering each mission. A conceptual design systems engineering 
analysis and a resources, development, test and engineering plan 
will be provided for each of the four selected concepts. A 
preliminary analysis of the complement of x-ray and gamma-ray 
collectors is included. (Expected completion date is mid
December 1968) 

3. Phase III will involve an in depth analysis of one 
preferred mission mode for each of the three mission areas -
solar, stellar UV and high energy astronomy--selected in 
Phase II. (Expected completion dat,e is mid-March 1969) 

Dr. von Braun: - - - J .. 
, Lee answers your question. However, th1S 1S an 
area of a follo~_:o..n st~~y or follow -on project 
that would~re logically be handled in our new , 

'--~~ganization under the Science Directorate. This 
. is another example that lends support to the need 
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S-II-5 - Static firing has inadverte'ntly...,tert})jnate",d by a redline observer 
on 8/1/68 after _7.54 seconds from ignition. During the countdown, problems 
were experre~~-ed with inst;umentation and the LOX vent valves, but the se 
problen1s were overcome, and at the time of cut-off, all systems were 
operating normally. 'When the GN Z purge initiated in1n1ediately after cut-off, 
a facili ty relief valve in the N 2. storage area opened and stack open for 

• ... T1 -minutes , rapidly depleting the GN2. supply. Eiuergency dump procedures 
for both LOX' and LHZ were employed. Next static firing is tentatively set 
for 8/8/68.V 
S-II-6 - Mods to Augmented Spark Ignition CASI) lines h~ve been cOITlple ted 
on all engine s except for required verificatlo-~ ·retests . . Start of LOX screen 
IT10ds was delayed until toda y . Power-up is still set for today and current 
schedules calls for cryogenic proof pressure test on 9/5/68 and static firing 
on 9/13/68. v ' 

S-IC-6 - All POGO tuodification hardware has been received and installed. 
RP -1 loading is scheduled for 1: 00 p. ITl. this afternoon, and static firing is 
set for tomo rrow , 8/6/68. 

~ \./ 

pE Service Contract - Amendment NO. 143 covering services during the 
15-month period 7/1/68 through 9/30/68 was ,approved to NASA Headquarters 
on 7/Z6/68 and has been returned to MTF V 

Visit of General Accounting Office Representatives - Mr. G. F. Sn1ith froITl 
General Accounting Office and Mr. OdoITl of the MSFC S-II Stage Office were 
at MTF this past week to discuss the S-II-T incident, as a part of the over
all General Accounting Office review of selected Apollo accidents. v 

Public Affair s - Mr. Ge or ge Hunt and Mr. Char Ie s Phillips of LIFE Magazine 
photographed the few seconds of the S-II-5 static firing on 8/1/68. y--

Mr Jacques Tizion, French writer, editor and publisher, and his brother 
Michelle, photographer, visited :tvlTF on 7/31/68 to update their inforn1ation 
on ac'tivities here. 
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ATM EXPERIMENT: The Critical De sign Review (C~J~) for the Naval 
Res ea rch L aboratory (NRL) S-082 A & B experiments was held in Boulder, 
Colorado, J u ly 29 through August 2. In addition to the 'NRL CDR, a Delta 
CDR was held fo r the High Altitude Obs e rvatory· instrument . V-
EVA RECOMMENDA TrONS : The recommendation frolTI the EVA Working 
Group chairme n to baseline EVA out of the LM h a tch and to relocate the - -workstat.ions has been sent to MSC fo r signature and should be to the 
ProgralTI Managers (Belew and Thompson) next week.~ 
WAST E MANAGEMENT SYSTEM PROPOSAL: Anynsolici~ed proposal 

". has be en received frorD; Republic Aviation (Division of Fairchild-Hiller) 
L,l.-" '- for the Saturn I Wo~rksh6p Wa~te Management'and Personal Hygiene 

~ ~Systems. The proposal i s based on t he ~~~:~~ ... oper~~i?~'.d0f tr~e Waste 
cc-. pub/c-, J:1-anagement System. W.:.Jh~ )ylD~.. .R epublic will submit the proposal to 
of.- 'tr.1G"$}"J-·! IMS C also. V--
~ OWS I SATURN I WORKSHOP INTERFACE ID RE POR T: A revised edition of 

I M~v the ~tu!_n_J .}Vor)c.shop Interfa~~ Id~_:r:!A0c:!:!.i?_~_ Repor~ was received f~?!? 

. 
't. r Martin-Denver l~st week . The report was revi e-we-d. with the MSFC AAP 

..!/ Intel:- center Panel Co-chairman (Mechanical , Electrical, I&C) and was 
Javorably r e ceived as a good means to status the total ICD situation: 
Pending fu rther review, they may recommend expanding the scope to 
include the Airlock/MDA:'~;;-d the other flights associated with AAP. ,---_.. - . 

The repo r t will be given wide distribution to obtain review comments 
from those involved in hardware design and definition . V'''' 

ATM FOLLOW-ON STUDY: A meeting was held at Martin-Denver on 
August 1 to discuss the ATM F~llow-on Study with Dr . N. Roman, Mark 
Aucrernanne~Rola'~d Chas'e,;3"nd Bill G~~-~-~- of NASA Headquarters. Dr. 
Roman was favorably impressed with the study results to date . Of parti
cular interes t was the discussion of man maintainability studies presently 
being conducted for the six solar and -'o~e stellar experiments. id'entified 
by Headquarters as <:.,?ntenders for future astronomy missions. The 
Headquarters people were informed about the criticality of the Part!1 
tasks at Martin Com.pany and a request was made for letter and financial 
support of this effort by OSSA. Mr. A ucrelTIanne will dis cus s the pos si
bility of supporting this study with Mr. Mitchell; however, he i ndicated 
that OSSA would hope that this study can be maintained under AAP funding 
sinc;its results are ..!lot limite d to astronomy alone but contribute to the 
_definition of m a nls capa bilities in space operation in general. V--
CSM PRELIMINARY R E QUIR EMENTS REVIEW : The Preliminary_.Require
ments Review for the Command and Service Module was held at North 
Ame'rican last week . The re v iew covered mission and system requirements . 
Configuration of the modifications w ill be reviewed at a Preliminary Con
figuration Review to b e held in September .V 
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H-l ENGINE - The current mode 1 of ..... _H..: 1, _Engine lni tia tor ".]hieh wa~ /~ /,,:; t'J." 
deve loped by Special. Devices, ~nc. (SDI) to replace ea:l~er ~odt;ls ~j ':" , " 

,.]hieh are no longer ~n productlon, has passed all qual~f~cat~on .5{) I f /fltl' 

requirements at Rocketdyne and a sample lot vJasforwarded to ,J,,::' 
Franklin Institute for radio .frequency (RFI) tes ting. Testing at 
Franklin Institute did not result in any failures; however, 
calculations indicated that a failure might be induced in the i nstalled 
mode if a fr e quency of 50mega Hz was induced at a power level of 100 
wat ts per square meter. Franklin Institute could not simulate thiG 
condition due to limitations of their test equipment . They also stated 
that it would be very difficult to do this and that the possibi lity 
of such an occurrence was . y',?-ry remote. Therefore , Rock€tdyn~ and 
MSFC reques ted a waiver for this com~onent which was forwerded to KSC 
on May 14, 1968. The KSC rejection of the waiver request was rt'!ceiv ,~ d 

at MSFC ten weeks lat~r on August 2, 1968. A modification ' has b0~n -
devrJloped by MSFC to prevent inducement of RFI power into the ini tiatol: . 
This fix consists of gEoundlng the cable shielding (-';"lhich a~'.t.s .~<r" d 

power receiving antenna) to the initiator body and engine. The fi~ 

can be installed i n one shift at KSC without affecting the laun~b 
schedule. Formal approval by KSC is expec ted next week . V 
X-I ENGINE - All engines on S-IC-6 are ready for static test ~Nith t1:i ,,-, 
exception of the potentiometer on in Nain Fuel Valve of l'ngi.n,~ 6N.4. 
This potentiometer has a slow closing time and was changed O~ Friday, 
August 2 with no impact on stage schedule. v '--

J-2 ENGHm - The analysis of the J-2 engine plessure transdUc 8T pr~~bl(n 
has revealed eight failures .out oI ' approximately two thousand (i-2.:1e rj'J(:f.,:.f-' 

ma.nufactured b-y Statham. The failure mode is a crack in tb.c ~'eld ,.)t ri 

. tube. stub out to the transducer. Five of the failures hav0. bee:::' 
attributed to a lack of penetration in the electronic beam w~l~. T~c 

other three failures have been defermined t~· be caused by ~tyess corr~6ie~ 
i~ the heat affected portion of the same weld . The stress corru8ion 
failures have all been li.mited to the gas generator chamber prc:ssul:'~ 

transducer which has a ~tress corro s ion environment . 

Rocketdyne has devised a mec:hanica 1 bacl<;up . sea 1 tha t would PC'E'VI'!'.t I,H.' 

minimize leakage in the event of either define.d failure . Tbis fL< 
is being tested at Rocketdyne and the results will b~ known Augus~ 6. 
In the event the t~st result s are favorable, ~his . fix will b2 applied 
to se.ven transducers .lha t could have mission impact ,on AS-205 : V ' 

The ultimate solution will be the incorporation of a high reliability 
transducer that has already been developed but is not available in 
sufficient quantity at this time to remedy the overall transducer 
problem·V · 

t . ) 

Ed Buckbee
Translations
B.B. Is that the spinner? B
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* y{-6 
Nothin g of Special Significance. 
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1. Effect of Ear]:r 8-IC Center EnF'ine Cutof'f on Brse Heat in g : TIe : Your 
~uestion on item 3' 0-:'- !'lotes 7/15/6L G~i'ssler , -c opy c.tt <lched . 'j'he effect 
of an e arly cente r engine cutoff (rr l +- 125 . 2 sec ) for S- IC- 503 on b .. ~se· 

'-he e.tjn~ has 'been invest i eated. Bused on P's-501 and 502 fli ght d<::.ta t he 
"e aTly center e~ gine cutoff J:.:~rcE!.scs the he8.tinff r ate s up to 30;:' in ... 
~ _~elect ed. reGions. of the b ase f61' the r emainder of t he S-IC burn (n olTlin&lly 
about 25 sec ). This observed incre ase falls wi t h in t he flip.:ht to fli [ht 
vari Chtion and is at a I m[ leve'J. of ClnC)roxi!f..ate1v 4. 5 vratts / cr 12 • At c cnt ~r 

~ ~ ~ 

" elirine cutoff, a Jl~or.:entary spir:c i r
• observed. in the base heatinr, rr<tes \·rh ich 

dec ays i n 2 to 3 secones . '1'he AS-50l fli[ht operated for 15 seconds \OTi th 
the center enrine off and the observed heatine r ates were no e.:reater than 
AS-502 for the S21T"e period 'irT ith 8.11 five enpines operat.ing . It. i s c onclurJ2G. 

" t hat the Tl + 125.2 sec center enrine cutoff for S- IC- 503 ,;·:ill not ll;lIlo:::;e 
0.~W rr:w.~ seV.re thE:.r::w).. ... -D vironment them that. encountered. On' th-e-:"'fr;:.;t"'tr,-b 
sat;i~;;' v"fiie:~ht~ '; '-V;-' ---";""A·"··_ ... "".v",.,.,~",,,.. __ .~_.>-o, ....... ,*" 

"" vC;.of"_ ~~....:'"~ ~~,'~ .... ',~".I' -:0.<-":, +o.':;'::T •. J 

2 . Adva..nced Dcrree : Judson A. Lswinr,ood , Deputy Chief of the Astrodynal71ics 
and Guidc)n·c0r.L'heor~r Division, ;!ill receive h i s Ph.D. ~:rOY;l tLe University of 
Alabar.12. t h i s Lonth . 'Ihe topic of hi~; dissertation He.s , " Dyn<:".:.Lli c al 
Po~ysys tems PS Generalizations of Control Systel.1s . "V 

3. AN? Per,f?rrr;ance I?T'rovC;.r::..~ : 
~er~o~r.12.J?ce .ir.1proveney\~s t hat ·rill 
t hat --exh;i., s on JlP-::? t . rl'he plFm of 

Studies are presently undenra.y to i dentify 
help to allevi ate t.he perfornance roblem 
c'i:Ctio~ -';~~-s'isti: of 1:~;}'C ' , Fe .G.qu[:,rt -~ rs 

and r~sc listin[s the :£=,·otent i2.1 i I'"'.prover:~ents and associated syr.te!:1 ir'""[Jt:!.cts for 
joint d iscussion at I~C on ftugust 7 , 1968 , A potent i~l iv~:rovet .ent that is 
nc>..rtict:lc:u:-ly proT0isinr is the utiliz ation of 2.n ell5.::)tic orbit \-TLi~h , in 

,..""'" "'"-'---"'" ~ ":.,;.J.:'.;...,;r.~~I'~-~""""" .,' 

. sor;e C 2.SCS , C211 ~'ie] d ~)(;:,rJoc:d o;c->.inr of 3000 nounc.~s .O>-=- ... ·orC'; 0: the 2.s~~ocic:.tecl 
"s~:stet1s problc!Y.~:t'tFat'·i,;?e-t inves"t·iTl".:'t'ion i:;erev('ir;fur:-o t l'-le Cluster r~ir.i3 i cll are : 
Q. nen ~ '7 VO" C! On o ... ,,~t l' 0' ) C"', Cc,}·t ',,-.. ' ""0' <>n+ r-' -l'O l' f'n ~ ro1" ,... ..:l u ""'~ C' en r-.1"',:> "" c.. _:.\ C ... _ '11 I".J"..... '.:.. ~.J.. c..:. ~_o) _ . L.,.} . ' J. . .L v..L .lL J. ',_~:,,-..1. v L~'" .~_ c, ...... ,1 , l.:" .1 . .!.) ~ A.~_ " __ ,-J , 

~. ,.... . ...... '- - . .:'. _. . -
etc . c . ~:'l'~crr:f 1 cr. vi r cm':-,ellt . c. . f.vc.il.s.'oili t:,- or su:,J. i ;;::t O~ 2...'1 01'1 j t 1: ;;: 
01'''.:>1 t b c ~.i i;: ( ~)O\,T~ r 2.11 d t he r: :c.l con s i e.re'r:J.t i cr: 3 f . e-;-"" _~ ·i,:c r . :. ;'~;uls e ~e c:. u1. ~c. ~ , 

~~ r.~e~; .. t:: :- -. --:: . Cos :r:i c r f.~,(~i c..t ~ C:1 C ~ if: ct G c:\r~ pe r3 :)n:-~~: l [Yl d fi 1 . . :t ~~~~ =- e E t, C 
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1. PROPELLl\NT UTILIZATION SYSTEH EFFORTS: Ac ti vi ties of the PU Sys tern 

quality analysis teams are well underway~ Teams are prei~ntly in 
the field investigating ~leanliness control, quality control, and 
manufacturing activities at vendors, McDonnell-Douglas, North 

r American-Rockwell, and RocketdYfle. The teams are scheduled to 
report ",:f}.:::d ings ari.d recommendat ions Augc.s t 15, ... 1?68; V 

2. LEM PROGR .. AM: Personnel from Grurr:rnan Aircraft Corporation a,nd Navy 
inspection personnel recently visited this Laboratory at the re

'quest of I~EN program ma':lagement of MSC for a briefing on the cracked 
solder joiP-t phenomenon. Th.e MSFC deterE:iEed ' tbeoretical and actual 
~auseof the cracking wa~ illustrated and exhibited in detail. In 
addition, lengthy discussioi1s we r e held on the MSFC developed "fixes~ 

.. ,a.nd inspection techniql!e.B to detect cracking.V-

3. IBM-HUNTSVILLE DCA8 SURVE':(: A recent survey of DCAS at IBM-Huntsville 
revealed that PCAS is weak in the areas of receiving inspection and 
vendor control (subletters of delegation). DCAS stated additional 

... pe'rsonnel would be assigned to these areas. DCAS .vas found to be 
""above average ,in the l-ligh Bay Area (rJar..ufacturing and installation). 
Thes e areas are well controlled by IXrAS \vi th qua 1 ified, experienced 

___ personnel and a '\Tery good 'l;vorking sys tern. V 
4. SUPPORT TO 1-'ISC: As previously reported, at the request of MSC, 

Jhis Laboratory is r.w intaining the qua 1 i ty efforts of Grumman , 
, ~cDonnell-Douglas, North American-Rockwell, IBM, and Wyle Labora-
. tories on Shell Stability Tests at Wyle Lab. The work is expected ", , 

to be conducted on a 24-hour basis, seven days a week until the 
middle of September. V " 
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1. Clm For :\1\1. Ex:)cr.i5!~' Thc Critical Dcsi):n Revie\\' for the NI(L 
e :;jlo:rll.:cl1\:s l'/as l1eld last Heck at iJoulllcT. r-:o major prohlem arC<lS 
lI'orc iJcntifieu and the llesii:ns l"cre i n good shape. ~. 

2. G j\1 p nl~. The CSi·1 Preliminary I::'cqui 'fe me nts n,cvicl'! Has held l ast 
\\cek ---;tti\/\/\ in !Jo\iI1cy. One of thc si gni fj cant problcr.1S \\·h ich \vas 
identified \,a5 relative to the landing il;i!1aC~ ane! the prob l em 
associated \vlt h tile ATi·1 CaTi:ens violating the astronaut couch clearance 
ellveloD. This !1r{)btcl~ h ad been idcnt i f icd by ~!SC }?rioI' to the 1'Im and 

' He hav~ bee n in close technical dis cussions with HS C to get this 
probler.l r esol veu. V 

3. S-IC i\ctu<ltors . In 1'e!11y to your COlnr.le;l t on Col. James' 7/22 Notes, 
since late l~()·i, ,\ST1" ClUAL and PliVE i:ave been interchanging i.n f orl':'lat ion 
and oninions OIl the nroblems associated \vi t11 s tres s cOl'rosi on in -::hc 

. Satu r;l ac\:uators, csilccially those for tile s-Ic " sta~e . r rol~ the 
~l:c Qinlli ng, P t; VE has reco::.niend t.: J ., ~lwngi l~Z t!l.9.:" ~'ls:tu;lio~~ l~~i=a) ~.t.'Q_ r .7075-'173 ,tluminun , \~hi ch , \.,rhile less sll:>ccptihlc to stTes s corrosion , 

tloes llot comp l ete l y elimin<1te LI:e pToblc ~\ . i~cdesir:i1 of the S-IC 3ctU3.tors 
) \, a5 s tudicu and 59-veral engineering problems 370se such as contour , 

I 
sta~e arr.lourcd harnesses and heat tre, lting difficulties . In viel'! of this _ WH. 
fact and tJlC ~.L~r:t.Y_i~~.lure_._~.:'!1c:~e~~c~ 2JU}).:.d~<1uli_~_ac.~ua.tors .""""> !.Jilt 7(1?("· ...... -

.:~ t.~.rJJH.1tc_d _to .$ .\:.1'<;:5 ~ ,c !J.r.(~S~.~~1. ~!1 _'?~::.':.: ~I~:'SE£L~.~;cl!2,~~:':" i~~.~ .!,~ ~:?JZ.T~~~·;~ . 7" 7.3 ? 1 
. \ :~c , took tile s ~ <ln J th,:t r C(lCslgn \vas not ncccssit.fY ' inlS IS (lOCLmcn t e d- ln _,_ Iy 
, 'IllY mcno t o 1·ll'. I'Jeidner, dat cd .July 26,1966. However, l~anufa ct uring ~~"'" -

process changes reconmenJcd by Boein g as ~mi~limum requ ireme nts \-Iere _ 
irllpler.lentcd to reducc t he susceptibility of the prescnt nateria1s to, 

_:5 tress corrosion .... ..- Thes e \'iere closer machi nin g prior to h e ~t treatment , 
shot peening of certain surfaces and pa i.nting the exterior \;i th a speci a l 
paint. Four actuators on 501 and 502 haJ this conp letc r.loclifi cation and 
four had only the external painting. llo",cver, since recent test results 
have again raisell the C1ucstion of actu;).tor failure s - beca·use . 0'£ stress' ' 
'COrr,)sion, an ' a~reemcnt \.;as reached on :·I<lrch 20, 1968, to h;1Ve the " -

--actliato-rs redesi gned using 7075-'1'73 alUl:linum all_oy. This l~as bee;l 
'-..,.. . ~ .-.. . ----.- ~ - . ------
I mj11em-cnted by Boei ng ch ange orJer and \"ill be i m!1ler.lcnted on 50G. 

/ 
503 , 504 anJ 50S \'Jill have Boeing actuators lvith the preventive 

. modifications mentionell above. Tnis note h as been coordinatell \'Jit h 
the PUYE ~iatcrials Lab and lVe have, at all ti mes, maintained close 

I~ r CC?!1~~ct and cooperated l'Jith thi s-"l ab tn this and re l ated matters • .., v ' 

Ed Buckbee
Translations
with 7075-&73 B 
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ACCESS ARM NO.9 Acceptance tests on Acces s Arm No. 9 (Flow 3) were 
successfully completed and the arm was removed "" from the test towe r on 
8/1/68. The Enviro nme ntal Chamber was r emoved from the arm for ship
men t to KSC vi a Guppy on 8/3/68 . The arm structure, hinges , consol es , 

- ' accu mu lator racks, etc ., were shipped via truck to KSC on 8/5/68. The 
next Arm 9 (Flow I) wil l be available from Boeing for testing on 8/13; 
the control console will be available 9/1/68. ~" 

5-11 STRUCTURAL TEST PROGRAM The S-II (V7 -21 ) stage fi 11 and drainl 
cryogen ic proof t est Phas e IV, was pe rformed ~n 7/29168. The stage 

-serv ice 1 ife cycl ing at amb ient conditions, Phase VA, is scheduled for 
8/6/68. The delay from 8/2/68 was engendered by the finding of two . 

, cracks in the LHZ tank and the installation of additional instrumentation 
~." in the crac k areas . V 

S-II-5 (MTF) The acceptance firing was attempted on 8/1/68, but was 
erroneously aborted by a redl ine chart obs e rver afte r 4 seconds of main
stage. Prior to the firing, the special test No. I on the LH2 vent 
reI ief settings were sat isfactory. Test No.2 on the common bulkhea d 
showed no pre ssure spikes as seen previously. At T-l minute 30 seconds 
the (ox vent valve opened erroneous ly which delayed the test . No reason 
for this occurrence has been found. ~~ 

~~j'~\Cj F-I TURBOPUMP (POGO) Modifications to incorpo rate a fuel suction 1 ine 
IU'~ pulsing system were completed last week. We plan to run tests with fuel 

) suction I ine pulsing on 8/6/68. P&VE has requested additional pulsing 
tests on the lox system which we'-will accomplish at the complet ion of 

'- the fuel pulsing system tests. V " 

F-l ENGINE Work continued on the fuel pulsing system for the West Area 
F-l Test Stand. V 

S-IB (MSFC) Stage 5-18-12 is scheduled for remova l from the Static Test 
Tower East on 8/6/68. ~ ". 

MOBILITY TEST ARTICLES FOR LSSM Initial checkout tests on the Bendix 
and Gene ral Motors vehi cles were comp leted .~ 

Ed Buckbee
Translations
Karl H. It looks to me like MTF procedures still.
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1. STATUS OF TIIIIW (jENERATION : Acceptance tes "ting of Phase 
I of the UNIVAC 1108 system was resumed on July 24, 1968, 
following a period of several days in which the system had been 
declared down due to Jack of improvement in the stability of . 
the operating system (EXEC VIII) and lack of implementation of 
additional contractually iequired features :in EXEC VII~_ . ~ 

Since July 2 q·th, the following improvements have been noted: 
(1) The stability of the system has improved. For the past 
three days (ending August 2nd) the .. !TIean time between system 
failure exceeds three hours while multiprogramming from 4 - 6 
programs. (2) At least seven of twenty-three previously un
implemented features have now been implemented. ~ 

Checkpoint/restart continues to be a major EXEC VIII feature 
which is not working. 

In the area of programming l anguages, FORTRAN has only one 
known remalnlng error but COBOL continues to contain errors 
which seriously hamper the- conversion effort. 

UNIVAC personnel locally are presently working on a later 
of EXEC VIII released by systems programming in St. Paul. 

~ adapting this system to our 1108 configuration the system 
be,turned over to NASA. It is anticipated that NASA will 
this EXEC VIII system within about one week. V ...... · 

version 
After 

will 
receive 

2. MANAGEMENT DISPLAY SYSTEM (MDS) FOR HEADQUARTERS: The MSF 
Program Control Office and the Apollo Program Office are Tlupgrading 
management techniques TT and have solicited a proposal from HSrC to: 

a. Provide a basic graphic terminal tied into the HSFC computer. 
b. Convert a computerized Management Display System(MDS) 

developed by General Electric to the UNIVAC 1108. 
c. Convert Program Operating Plan (POP) files to MDS format. 

This office will work with the Executive Staff in responding to 
this re ques t. V " 

3. PRINCE/APIC: The cancellation of the PRINCF./APIC effort has 
enabled Computation Laboratory to remove from rental computer 

~ storage and access equipment which had been dedicated to this 
- system. Savings in computer component rental will be approximately 
, $8,200 per month. V 
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S-II- 5 S tatic Firing: 
~/j~([b 

S-II-5 static firing on August 1, 1968, was inadverte ntly cutoff by a 
r edline ob se rver after 8 seconds. All systems were normal at 
t ime of cutoff . The S-IC-6 fi r ing schedule fo r August 6, 1968, has 
priority becaus e of the "POGO rr confidence tests; th erefore the 
S - II-5 firing is tentative ly rescheduled. for August 8, 1968. 

Tests on the origina l LHZ vent v a l ves (involved in the S-II-5 abort 
of July 25, 1968) which were returned to the West Coast indicate 
that the valves are functioning normally. , It appears that a combina tion 
of moisture, seal leakage, and an orifice upstre am of the vent valve 
control opening resulte d in marginal opening control p ressure. V ' 

2. S-II Battleship Testing: 

,S - II Battleship t esting has been suspended pending evalua tion of 
·problems recently encountered. A team of MSFC (R &DO, 1. O. 
and RMO), NR/SD, and Rccketdyne is currently engaged in 

, evaluating problerns and will make recommendations for future 
tests. A schedule of testing will be published following this review. V ·· 

3. POGO Decision Criteria : 

The POGO Decision Criteria Document is being forwarded to 
Washington this date for 'distribution to the DCR members. 
(Copy handcarried to you and Dr. Rees today. ) V ..... 

4. POGO Hardware: 

All hardware for the POGO fix has been qualified except the_ Flodyne 
valve (helium flow control}. Qualification is expected to be complete 
by S eptember 15, 1968. 

The prevalve ECP (#446 , "Helium Prevalve Cavity Pressurization 
System) is complete in S-IC- 3 except for the two (2) Flodyne valves 
and rrliscellaneous hardware. Installation will be completed to 
support the Sequence and Malfunction Test of AS-503 now tentatively 
scheduled for September 11, 1968., v 
ECP 446 is also complete in S-IC-6 except for nitrogen control 
tubing. Ins tallatio n will be c ompleted ~o s uppo rt the static .fir i ng 
on August 6, 1968. V-. 



NOTES 8/S/68 JOHNSON 

(j/£)1J . 

OMSF Supporting Developnlent Funding - In response to a request fronl 
Doug Lord, we have developed SOnle budget and progranl alternatives 
for the FY -69 Supporting D e velopnlent PrograIn. They are: A program 
limited to $7. SM total, of which $3M is reserved for J-2S Engin~" and 
associated work. The renlaining $4. SM is divided to cover continuing 
nuclear power systenls, thernlal and environnlental control systems 
and llliscellaneous areas. The <:~ter:native progranl, limited to $ 7. SM, 
deletes the J -2S activity and inc rea ses the funding for "both con tinuations ~ . ~ 

and~ew starts. In p_oth progr-ams, ~l"l existing university type contracts 
are continued;. however, SOnle of them will be reduced to levels below 
original plans. Two other progranls planned at the $10. SM level are 
also being subnlitted. The first allows the J -2S effort at $3M p~us the 
second alternative within th"e $ 7 . SM plan. Its ,alternative program is 
essentially the original submission of the Center less the J - 2S work. 1 

OART Guidelines - Our conversations with OART are beginning to 
develop -:new guidelines for FY -69 at a total of approxinlately $10. SM. 
Major decreases fronl the original plans are in the rquclear Rockets, 
Chelllical Propulsion and Space Power areas . The Space Power 
Program plan has been reduced by 7S percent. Weare adjusting the 
progralll to fit within the OAR T guideline S except in the Space Power 
area. In this progranl we are attenlpting to establish a basis for 

.. discussion and reclanle' . Although it is not a cOnlpletely traceabl~~~:'-i"-""" 
relationship, .the OMSF request to OART to review direct lllanpower : .L'--' '::..:~_ 

. use on their progranls within the MSFC apparently has inlpacted thel --~,-.r- _j , 

, bUd"getary "planning of OAR T, particularly in the Space Power area . I ,":Y '"r 
We are investigating this and will report lllore fully l ater this week '! ! ,,' ~i">- ·~: ... Cl;-, 

j ;J i "J • " , 
\ i l~"'~j.t~ ,t t(f~ .. I . " 

\ : I 

OMSF Experiment Definition Program - We were advised this week " _, ;'.t;;i: 

that OMSF is planning a total Experinlent Definition Progranl of $8S0K_· .. ,;" .. 
to $l"ivl in FY-69 . The current plan provides about $SSOK to MSFC; --------. 
h'o~eve;, only one- of the areas, (Manufacturing in Sp~~e)'- for ~hi~h 
funding is provided has been coordinated within the Center and is a 
Center agreed to experinlent activities area. We will try to get agree-
m.ent with Headquarters to retain the total planned budget, but to apply 
it differently from. their proposal. V · 

Ed Buckbee
Translations
B.J. First time I hear that. Please furnish details. B




NOTES 8-5 -6~~ KUERS 
t:z !5'9v-,~ 

1. Contingency Paylodd for SA-503: As reported last week, we are 
engdged in the L.lbricdtion of two 51" diameter and two 45" diameter 
ballast tanks for this payload. All the domes for the bigger tanks and 
two domes for the 45 II diameter tanks have been received from G&G 
Metal Spinners I Inc. The cylindrical sections have been fabricated in 
our shops. We build these containers with very soft tooling, using 
plywood, strap clamps from the S-IC tank fabrication, etc. Because 
of the extremely tight schedule, we work in two shifts on this job 
includi ng last Saturday. . Shipping date is September 3 for support of 
present launch schedule of SA-503. v -

2. Review of S-II Tooling at Seal Beach: Recently, several cases 
have been reported of deviations in meeting tolerances and specifications 
for S-1 I structural assemblies and sub-assemblies. The Resident 
Manager at Seal Beach has now requested that a r~view of structura.l 
tooling be conducted on site. The purpose of the review is to determine 
whether at this time tooling is still in proper alignment and whether 
improvements can be made for avoidance of human errors. This wi 11 be 
a_i~~nt review by NAR Manufacturing and ME Laboratory personnel. 
Mr. Franklin is suppor ting this activity at Seal Beach this week. ~ 

3. Neutral Buoyancy Simulation: Because of the reduction of Single 
Support Contractor pe rsonnel (Hayes) , _"!Ie are in the process of taking 

. over this operation completely by Civi 1 Service personnel. _ The target 
of changeove r is October 1. I n order to avoid interruption and to 
utilize Hayes experi ence to the maximum extent, training courses have 
been arranged for the month of August to be conducted by Hayes in the 
small si mulator for the newly a ssi gned Civil Service personnel. 
No tests were conducted in the large simulator during the last week 
because of lack of hardware caused by design changes and limited shop 
capaci ty . ,/ -



NOTES 8-5-6~ LUCAS 
<J)o \fo6 

1. POGO: Qualification testing of the ~gJenoid ..valve for the AS-503 POGO 
fix was interrupted because of operational failures . puring cold soak tes-t, 

--t he valve failed to cyc-le in both open and-closeJ positions . I t has been ' 
conc luded that the frictional loads (in/lbs ) at l m\T temp erature are marginal 
with solenoid capabiliLy . A fix has been implenle,1teJ and qual testing 
shou ld be compleced on 8 -6 -68 . Valves to be shipped to KSC for AS-503 
h ave failed acceptance tests du~ - to excessive leakage . Problem is current l y 
beir. inves tigateJ. 1/ 
2. SHORT STACK STATIC TEST (SSST) : Our representative attended a status 
meeting of tne SSST at Wyle Laboratories on 7-30-68. The primary area of 
our concern h as bce~ t Ile ~est sequencing and the us e of _static equivalent 
loa dings r ather than actual dynamic excitation. Our r ecommended sequencing , 
u sing static equivalenL 10aJi~gs, was finally accep ted by MSC as the proper 
method for testing. W~ are follo~ing this whole program very closely so 
as not to jeop~ll __ Ji ze Llle~e s ,_ s truct~:re . A Tes:: Requireme n::: s Board has 
uec:n f onnQ <.\ as t he cont :-oll ing body for all aSjJeccs O.L the testing . 

~ _- R . ~~l~\-~~t~r ,~r~n,l\ o~~ :~r\ll~~l!~(C S Di,:,~s~on i~ co-chairman. Also, a _. _, V 
IesL Rl.ad:u,~s::; J~evJ_c:. ,",:3 ._:[ .',1 5 L sLahl~shLd , \Hth G. Kroll as our representat~ve. 
3. MARL TESTING CF 'fHE EXPERH1i:tfi'AL SHROUD AND INERT 1"lASS AT MTF: Fabri-
cation of the experimented s11m ud and inert mass has been completed by the 
R-ME Laboratory (Ref , Kuers Notes 7-29-68 , Payload Simulator) . Sus~ended 

wiLhiu ~he shroud from ei [i ht outriggers is a simulated payload, a water-
filled tank weighing 23,000 lbs . At MTF, it will be instrumented anJ 
exposed to several stage seatie firirlgs on che Mobile Acoustics Research 
Laboratory (MARL). 'J,'he primary purpose of this ' testing is to determine -
the ex tent to '\Tht"ch payloads, such as LH , ATM, and NDA, respond i n their 
rigid body u's,O-es vihen llw external shroud is exposed to engine generated 
acoustics . ,/" 
4. S-II STRUCTURAL TEST : "A" Structure Test - Test Phase IVB (c ryogenic 
proof pressure Lest ) was run 7-29-68; test time was 11 hours. The foam 

, insulation on the LH? tank 'ivall _and bo 1 ting ring experienced some cracking 
and dcbonding. The damaged areas will be r epa i red before the next cryogenic 
test is run. The Hazardolls Gas D2tection System (RGDS) was used to monitor 
the common bulkhead tc)r leakage during the tes t . An in<;licatioll of a 
h ydrogen leik in [he bulkhead was detected which, ' toward the end of thQ 
test, reached a maximum concent racion of 1. 3% . The RGDS operation was 

,.",J~, xC;:..f-JJ.' r~:~ . Test Phase VA (room teli1pcra-:u~:c sC I".;iCelTfe - c y dL1Z) ~wi1f be 
- r:t;n 8-2-68 . This ,\Till put the testing of the " A" structu:;:-e back on schedule.v-

5 . FIRST 26SK TEST ON J-2S ENGINE: The firsc 265K thrust test for J-2S 
III V.ms conducted 7-25-68. This engine ,Y1corporates all features -"currently 

-Taent'{fi ed-'i;vi~E the J-LS ~ol~£igur~l:ioll . v' During the tes;: -, the-"'Z6SK - thrust '-' ..--
level was exceeded -due to ort"ficing cHclr , but the ~,_~~.2 _teEIT\esL§~I}_~.c;:£E_~.LI,l.L.;. V/ 
6 . AAP-MDA: The .~~.::ompatibility of scheJules in the AAP program is of 

~ ~rea t' concern. I t is apparent that the AN, MDA, and parts of the , Spent 
!~ ,i.:;J;:LI ~ tage are far in advance of the Command tlodule - and the Experiments. It 

.- t-,)t- .[Da,~s _ l .i"t t 1~_!.s.:;J~_..tGl\,:('~lQ,-sJz.l! .... Fe\T.i,~1!2".J}n? .,~.':.~v .. ~~rd,!,~~~,!2.~ .~p_aJZ..L.?} a~ " 
~ e>jv I- probram ,vitiwut ~no)\TiJ1Y.\\rl1ilt". tt~_~,_.~~_h_qT_ parts IV'iJl __ Qe , ap.c! .~\Tb~nw...-stl~J~_).:[i.!l -
Olt/llllOl J0'(7'-iiVaiGb'fC' :· .. · O~ur' iillfucd iace cu.lc-eLl is cile HDA. The tes t hard,,]are and ..... 

. ':-E;;-~~~;'<;~a'L't~Jll revie\v is ill advance of sound design concepts and 
criteria for experimen ts to be carried and operated in the HDA. He don't 
evC:!n have a _d, rllt eXt'crimcnU; list . The Lest 113rdl-/are and tests as well 

----as' d ie crC\\T station revic\vs could" be invalidated by this situation . V .. --

Ed Buckbee
Translations
Lee Belew Request comment and suggestions. B




NOTES 8/5/68 MAUS 
?J0J~~ 

MSF R&D POP 68-2 REVIEW AT MSFC: 

General Phillips I Jerry Kubat and Hal Luskin will visit MSFC Augg~t 13th. to 
review the R&D POP and FY- 69 funding problem. Specifically they are to 
review acti"ons which' could be 'teken., t~ achieve a reduction in the range of 
$35 to $100 M . Thes e funds would be applied to FY-69 spacecraft overruns 
which are estimated by MSC to be in excess of $200 M. The MSC problem 
is a FY-69 problem while a $100 M redu.ctio[l in MSFC ' s FY--6§'-fundiri(T~ould 

: re-~-uit i~ .a, ma jor problemin.F:Y~7q .~ .. V ' , .... .--,-.-.---., ,.- --- .. " 

MSFC MANPOWER FOR OART PROGRAMS: 

On request of Dr . Mueller OART has estimated MSFC manpower requirements !ili~ 
for IT-69 in the order of 138-170 man years. This contrasts ~'itn- 'o\lr" orlgi"n~l . ~ , ( 

"estimate of 293 man years (Ju ne 68 actual was 272.2 man months) . We are ", ;-', ';: 
' requested by MSF to proceed based on the OART estimate . ' (i,l -~( ,:.,\ . \. 

--------.-... - - ' . ,IL ~~" "" ,." 
~.:., ~rF /_ 

RO SEN STUDY: 
"""""-- . I"' • -----p 

To our understand- in g, Mr . Rosen has advis ed Mr . Webb that the cost fi gures 
prese ntly available for the Saturn IB and competitive vehicles are not on a 
compatibl e basis and should not be used in making program decisions. V~ 
Mr. Malaga and Mr. Ro sen are organizing an effort to es tablish a compar-
able cost basis. Mr. Rosen has indicated he will request MSFC assistance . V 
NASA OVERSIGHT COMMITTEE: 

Congre ssman Tea gue has directed Mr. yv.ilson and Mr. Gerardi of his Oversight 
Committee Staff to perform a review of Apollo mana Jement systems in lieu of 
the u sual summer study of Apollo and AAP program status . The goa l of the 
study is to assess the potential of management systems developed in Apollo 
for application to other us es . 'I'" 

- ... -.;r'_"'" 

Ed Buckbee
Translations
H.M. See my comments on Bill Johnson's NOTES 8/5/68. B




NOTES 8- 57 6 8- rMURPHY 
9/09Q~ 

NASA Safety Director ' s Visit.: 

Mr. Bob P. He lgeson, NASA Safety Director, will be here o n Friday, 
August 9, 1968, to give a prief pre s entation at the MSFC Staff and 
Board Meeting on the NASA Safe ty Program . After h is presentation, 
h e will be given a tour of MSFC activities . 



NOTES 8/5/6.~8 , ICHARD 
'i/;)V~ 'P .l <"l ) ., ... t,' 

No Note s this week. 



NOTES 8/5/68 SPEER , .. ... 1; J ~'C; ~ r- ~. . 
1. Lunar Debris: In response to a request from OMSF (Schneider) 
an MSFC recon1menda tion relative to S -IVB !IU -Spacecraft recontact 
and the disposal of the spent stage was formulated. The MSFC 
.position is to obtain a slingshot trajectory by dum.ping residual pro
pellants through the engines at a fixed time after spacecraft 
separation. Attitude control would be maintained prior to and 
throughout the dUlnping sequence. This slingshot trajectory will 

,avoid Spacecraft recontact as ~£irs~ priority, earth irnpact as sec~nd 
priority and lunar impact as ~hird priority. R-AERO is performing 
additional studies associated with the implementation and refinement 
of this disposal method and to arrive at various tradeoffs options 
between earth and lunar impact probabilities. , " .. 
2. Mission D CCS Test: An integral part of our previous Saturn V 
flight control activities has bee~ the performance of flight/ground., 
interface tests of the Launch Vehicle Command and COIT1munications 
.system ·(CCS). Although, sufficient earth orbit CCS test data. were 

"''Obtained 'on Apollo 6, planned testing during the transit phase was 
not accomplished when second S-IVB ignition failed. A new test 
has been formulated for Mission D and these requirements have been 
transnlitted to MSC for impleIT1entation . The intent of the tes t on ' 
Mission D is to obtain this deep space evaluation data. V 

3. LIEF ComIT1unications: We have made a special review of the 
LIEF communication requireIT1ents, along with Management Services, 
i n order to evaluate possible cost reductions . It was decided to 
reduce the video ca.ll-up requirements, LIEF station termination, 

~-and utilize FTS lines for PAO-type c ountdown commentary . This 
will result in FY69 cost reduction of approximately $75K. Additional . .. 
p<?,tential cost savings presently being investigated are: (a ) turning 
down voice lines between non-operational periods ,and (b) transfer of 
a d.ata circuit to com.mon user requirements (i . e. l ,ong distance. 
xerox - LDX). T!?-_~ ,us_efulncss and need fO,r theLI~F.' conc~pt has 
been fully del"!lonstrated during and after the Apollo 6 operation as 

. , v 

attes ted by va ,rious communications from our cont~actors. :;,-< VI e 
...... "'''f rr • .. . ..... 

reviewed these reductions carefully to assure that no significant 
adverse effect on the basic operational capability will result. ~ 

4. Bell Telephone Visit: Mr . L. E. Rast, Vice President Opera
tions , South Central Bell, and other telephone cOlnpany m.anagement 
personnel were given a tour of the HOSe at their request. V~ 



NOTES 8 -5-68 Stuhlinger 
n yct;., 'tp /~,~ 

,.'. 
j 

1. NEUTRON ALBEDO FLIGHT EXPERIMENT (Your question on NOTES 
of 7-22-68, copy attached): The n.~utron albedo flight experiITlent _data ~re 
still in the proc es s of eva luation. This evaluation w ill be cOITlpleted follow
ing the cOITlpl e tion of the calibration of the neutron det e ctor in the isochronous 
cyclotron at ORNL. The highest neutron energy the detector was subjected to 
before flight was ' ' 22 ITlev. 'The calibration will continue cOITlITlencing 
August 5, 1968, for a three-day period with hopes of subjecting the detector 
to neutrons of energies 40 ITle v. 

The data taken at 1. 06 x 10 5 ft. altitude .}ook proITlising, showing a good 
pulse height spectrUlTI. The spectrUlTI will have ITlore ITleaning following the 
detector calibration. The ORNL instruITlent package was apparently over
insulated therITlally and will require s OITle ITlodification to prevent overheating 
in the nex t flight. \ 

Present plan, if balloons are available, is to return to Palestine in 
latter Octob e r or early NoveITlber 196 8 fo,!:, two co~s ecutive flights with 
both the existing gaITlITla and neutron detectors . \ .... / 
2. SEISMIC WAVE COMMUNICATION SYSTEM: During your visit to SSL 
on 7/22, you asked about the possibility of using seisITlic waves for COITlITlu:
nication on the Moon. A Ph. D. thesis on a closely related subject was 
written by T. E. Owen, University of Texas, in 1964. It appear1? tha t 
carrier frequencies froITl 3 to 70 Hertz could be used t ; -'transITlit sOITle . 

l-,~~?f<;HITl.ation as far as 2_0_ ):C_UQ_rn.E;.ter~ .... wit~ transnitter power of the order of .. 
100 kilowatts. Because the corresponding bandwidth would enable trans-

/ , -:. "i.,. ',_ ,,~oqi· .. ,.:. .!.-",. :>.,-lv • ~ I ITliss ion froITl_ 4 to 16 bits of inforITlation per s econd , this iITlpli es that .£...nly_, 
f , Cl: telegraphic type of cOITlrr1Unication ,is pos~ib}.e. This systeITl could be 

. :-. feasibl e only by assuITling that it is possible to take advantage of strong wave 
. ',. H,. I' I""i ." "~ 

~:"'~~g:~?-_i9.ing prope rties of the ITlediuITl,_ i. e., using Rayleigh and Stoneley waves in 
"'''( ,.';~r-r) a siITlilar ITlanner as it is possible on earth. InforITlation about elastic wave 
Nt h"'ld! propagation on the ITloon is not available, at this tiITle. In this aspect, the refor e , 

CH,) r,:. ,,1s; there is an uncertainty until sufficiently detailed s eisITlic studies are carried .-.-
Illt'-:. ~ out on the ITloon. 
o.uHf::- r /L,e..?J: ' 'RESEARCH ON SUPERCONDUCTIVITY: The AEC is organizing a 
.; ... ::/;e-~ ." I ~.oITlITlittee cOITlposed d representatives of various governITlent laboratories 
Ir./, ; ~({ to assist in the coordina tion of superconductivity research and applications 
III ,J.v prograITls. Mr. Urban of SSL has been asked to participate and will attend 

.l~ the first ITleeting 'Of the cOITlITlittee in Washington on August 14. Apparently 
~ this COITlITlitt ee i s being :orITled in reaction to the critical state of the entire 

supe rconductivity R&D effort in the country. R ecently several very active 
groups, including Avco-Everett and Westinghouse, have. drastically reduced 
their staffs. Other cOITlpanies are uneasy, and ,we fOresee a serious loss of 
..::~tional capability in this just bur geoning field. In particular, AtoITlics 
International, Oak Ridge National Laboratory, and the RCA Sarnoff Labs 

-;i-"e probably justifying the ir continuing strong activity by ITleans of research 
contracts fr~~ SSL (funds froITl OART through Warren Keller). ,/, 

Ed Buckbee
Translations
Astrionics Tony Barr, Mr. Powell and friends: This answer the question I raised w/you. B




NOTES 8/5./68 TEIR 
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1. U. STRUCTURE: Reference i s made to my notes of July 29, 1968, 
(copy attached) concerning the existence of ,documentation discrepancies _ 

~ j.n the North American/Rockwell (NAR), Tulsa, records on the 1. U. 
structure. An IBM, Huntsville , tean~ is at NAR , Tulsa , and was 
scheduled to read the 1. U. -205 structure X-rays over the past weekend. 
As of this time, we have no report fronl them. I will forward their 
findings to you as soon as they are received. v---

AS - 205 PAYLOAD: Reference i s made to my notes of July 15, 1968, 
(copy attached). As stated in referenced notes , G~~:)l~ge Low. requested~ 

an additional 300 Ibs. payload commitment which would increase payload 
>-'comm itment to 36,600 Ib s . for the AS-20S- mission. R &DO laboratories 

ha.ve now completed the new operational trajectory using the open loop 
Propellant Utilization and the increased payload . This new operational 
trajectory results in a usable residu.al of 1450 lbs. of S-IVB propellant 
or approxirnately a .. 2. 3 sig!TIa Jlight p.~r.form.C3:nce reserve. I plan to 

... -l-_.··.11. •• ; ... '":.-- .• ....~ .... _. ,.",. 

i nfonn Gen . Phillips and Dr. lv1ueller of this informatiori at the Manage-
ment Council meeting tomorrow and state that ~e~_wil1 __ ~g~.c::~ __ th_a_~. ~~e 2. 3 
sigma FPR is adequate for the AS-20S mission . ---_.---- ' .. -'- .... '. --... --.' ..... '. . /"-



NOTES 8/5/68 WILLIAMS 
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'D / ' 
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~-" ?( :? 

10 Saturn V Derivative Study: Our request for -quotation on the Saturn V 
Derivative Study was rele a s e d on 7/30/68. We e x pect a response from 
Boeing not later than August 12, 1968. This study for $250,000 covers 
the analysis and preliminary pesign effo-;:' ts of an S -IC /S -lYB /ID Launch 
Vehicle System responsive to a wide vari.ety of manned and unmanned 
mission requirement s . _. A p a ram.etric comparison will be made of a 
spectrum of such vehicles and a sensitivity analysis performed. ~. 

2. Earth Orbital Experiment Prog ram: Based on Mr. Wuenscher's work, 
we are incorporating "Manufacturing in Spa ce lt experiments ~ .... our . 

-forecasting and a dvanced workshop and spa c e sta tion studies In a joint 
"- •• _ N 

effort with :t-.1E Laboratory personnel to determin e the impact of these 
manufa cturing experimE;nts on future ~taHon configurations a n d program 

_ ~~:_~_~c:~i~.e s~ . \// 

3 0 Nuclear Prog ram: Carl Schwenk, SNPO, relate d that Dr" Paine will 
review all the major line items in the NASA budget (Apollo, AAP, Nuclear, 
etc.) on August 5 and 6. It appears that, inMr. Webb's mind, funding 
for NERV A will depe nd on the Agency's position on the Saturn V prog ram , 
i. e., whethe r or not there is a stretchout o'r an identified point of shutdown. V· 

4" Saturn V Workshop: Discussions were held with the Advanced Manne d 
Missions personnel, Headquarters, on forthcoming studies of a ItSecond 
Generation Space Station" (called Earth Orbita l Space Laboratory or ItSpace 
Lab , ")0 It was concluded that __ approximately $7. 5M FY -69 funds can be .' 
made available to initiate phase A/B definition of the "Space Lab." Also, 
approxima:tely $28M of FY -70 funds is anticipated for use in final 'syste;:ns 
definition (Phase C).. ~t is our understanding that Chuck Mathews is in_ 
agre-ement with this funding level. -"""~ In subsequent discussions between Chuck 
Mathews, Hal Becker, and Jim Madewell, Mr 0 Mathews made the following 
points: (a) He expects studies on subsystems to be initiated in late fall; 
(b) _ systems definition studies beginning late spring by two or more con
tractors{'(c) is uneasy with the Sahrrn IE version of the Space Lab because 
of close weight ~argins which could pr e cl~de application of the II Big Dumb" 
_!?pacecraft" technique leading to the ~~e.d for continue d optimiza tion prob- . 
1ems that would b e required to stay within the weight allowance; and (d) he 

=-~d?es not anticipate approval of a new, complete logistics system (L/V and 

_ S~.~) during r.J the first year of this p.rogram (stat~sm _!~.~PC::?-.:::' I..2}j).V ... 





GEORGE C . MARSHALL SPACE FLIGHT CENTER 

HUNTSVILLE, ALABAMA 

Memorandum 

TO 

FROM 

Dr. von Braun, DIR 

Manager, Mission Operations Office 
I-MO-MGR 

SUBJECT AS-503 Command System Inhibit 

DATE 

Reference item 1 of Speer Notes dated 8112/68 (attached). 

SEP 3 1968 

On AS-503, the IU command system is inhibited from accepting ground commands 
during powered flight phases by both a hardware and software inhibit. 

The hardware inhibit is accomplished by opening a relay between the command 
decoder and the digital computer (LVDC) such that ground commands will not 
reach the LVDC for execution. This inhibiting relay is operated by a 
switch in the spacecraft. The system will normally be inhibited, but can 
be opened by the crew to accept commands as required and prescribed by 
mission rules and crew procedures. This hardware inhibit is effective 
during both powered and orbital flight phases, and was added to AS-503 and 
subsequent Saturn V vehicles at the direction of General Phillips. 

In addition, the LVDC software is presently programmed not to recognize 
ground commands during powered flight phases (including second S-IVB burn) 
even if the hardware inhibit is removed by opening the crew switch. This 
software inhibit has been utilized on all previous vehicles (they did not 
have the hardware inhibit feature), and was inserted because there was 
generally no requirement for commands during powered flight and the inhibit 
eliminated the need to check out the command software during powered flight. 
However, the software inhibit was modified on previous flights to permit 
specific commands during specific time intervals where firm requirements 
existed (e.g., abort and early S-IVB staging). 

Effective with AS-503, the software inhibit is redundant to the more 
flexible hardware inhibit and is no longer technically needed. System 
flexibility would be gained without it; however, its elimination would 
require a configuration change which will be made only if a valid require
ment for powered flight command capability can be established. Several 
potential mission rules requiring command action during powered flight 
have been proposed for AS-503 and are being assessed. Current evaluation .---by R&DO indicates most of them will not warrant making the change. 
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One principal question at present is whether we need the safety capability 
to cut off the S-IVB during an unmanned restart (following contingency siC 
separation) to prevent land impact in the event of a gross trajectory 
deviation. We do not have this capability during unmanned restarts (the 
crew can do it during manned burns). 

1 Enc: 
As stated 

cc: 
I-DIR, General O'Connor 
I-V-MGR, Col. James 
R-SE-DIR, Mr. Richard 

F. A. Speer 
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NOTES - 8/12/68 - BALCH 

fi I '~"t> /7 

~~ijz 9rJ 
S-II-5 - ,Static firing was successfully accomplish~d at approximately 4: 12 
p. m. on 8/9/68, with a duration of 366 . 9 seconds . Secure was completed at 
2:30 a . m . 8 /10/68. Preliminary exami.nation ot" data indicates that all test 
objectives were met. \, 

S-Il- 6 - Power-up was accompiished on 8/5 / 68 . LOX screen mods and final 
closeout of LOX tank have been completed . Cryogenic proof pressure test is 

s till scheduled for 9/5 /6 8 'V' 

S-IC-6 - Fuel loading was performed on 8/5/58 in preparation for static firi.ng 
on 8/6/68. During preparation for start of LOX loading ori 8/6/68, wo r d was 
received from the stage contractor that test activities were cancelled because 
of failure of the POGO valve panel and associated tubing during qualification 
test. Fuel was detanked, and all systems were returned to standby configuration. 
Modified POGO valve panel has been completed and is being installed. Present 
schedule calls for static firing at 3:00 p. m . tomorrow, 8/13/68, with fuel 
loading today. 

Public AHa ir s - I talked with Robe rt She rrod on 8/6 / 68 during his vis it to 
MTF in connection with a novel he is writing to_ be titled, "Conquest of the 

:~ . , .. ,,' ---- "" { - ..... - -Moon. II , ~ 
'-- . , I; . :::-.,,--.,- ' , .:. .... , 'Z'e/' '- -~. I 

'I r: ,..' '" ~...,. ...-.; 0, :.... • ~ r ~ _,.. J' 

• 0 '1.. v;~~,,~" :., . .... '_" I,.~ ' .• -.;:, . ,? I ,";"", . . ' ~ - - '. /.' ::'1 J.e 
Fifty-three students of Chlldren IS InternatlOnal Vlllage, rep n:: s entmg el e ven . / 

\ I ., I 
forei gn countries, visited MTF on 8/5 / 68 . Story was released to local and l ~,.'~, 
state press, and pictures are being provided to students for release to n ews \.. ~ 
media in their home countries. V --:::.... 

Ed Buckbee
Translations
Bonnie Wasn't this the title of my old Viking Press book _______faded out
yes
[re Robert Sherrod writing book titled Conquest of the Moon]
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NOTES 8/12/68 BELEW 
'1> IlL if.> 

BIOMEDICAL EXPERIMENT LOCA TION STUDY: A study was made 
of the eight AAP-2 biomedical experiments from the standpoint of the 
specific advantages and disadvantages of transferring these experiments 
into the Saturn I Workshop versus leaving them in the MDA . Results of 
the study indicate that five of the experiments .(M052, Bone and Muscle 
Evaluation; M053. Human Vestibular Function; M055, Time and Motion 
Studies; M056, Non -Gravimetric Mass Measurement; and M058, Human 
Mass Measurement Device) ,-~2Js .t..be operated i~ the Saturn I Workshop 
to avoid serious compromises. The other three (M050, Metabolic 
Costs; MOSl, Cardiovas cular Functi;;;;-~~;"d - M 'O 18, Ve ctorca,rdiogram) 
have some latitude for choice, but the study indicates that}n~)gy a9..;'.~n.; 

" ta ges will be realized if these three .are also ..tr.?-.~?JeLr_ed into the Saturn 
I ~Workshop . .... -. "'-- -~-~ .. , . . -._: . ..., 

""..... , . ...., ....... - .. - ... 
ZERO "G" HARDWARE: The major part of the zero I!g!! hardware manu-
facturing has been completed by MDAC (McDonnell Douglas A erospa ce 
Corporation) and is ready for shipment to MSFC on August 12, 1968 . . 

... ~ 

SA TURN I WORKSHOP THERMA L CONTROL SYSTEM: McDonnell 
: ..... ,7" '. '.' • Douglas Corporation has completed their analysis of the impact on the .. _--_ .. . 

. :: ''; ~ :" .... Airlock Module of the Integra ted Therm~~_ Con!r_~l_ Sys tern concept., At 
::.''J,!.:'' j'.:iJ' . " this point the ITCS looks very attractive .rela tive to system p er formance, 

" •• th cc;>st ~nd weigh~' /- - . ,. . 

~C'7 n. .t;AP WEIGHT AND PERFORMANCE MEETING: Representation of the 

. :, . ~ ~ . lhree C enters met with Mr. Luskin at MSC on August 7 !2 _revi~v.:...~h~, 

.j . !.... • • , , i~"/I"/ AP.-2 weight/performance problem and potential solut.i::ms, ' MSC and 
• \ " " ':V' SFC agreed that weight growth margin of about 3000 pounds should be 
. ~. considered as. a ~lnimum at this time for AAP-2. Considering the 

______ present negative margin, we need to "find!1 about 3S00 pounds of per-
. forrnance. It appears that we can accomplish this through a combina-

~ '\ ',' f .... 
_. I .. c. •. ~ 

...... t~?~ of weight reductions andperformance improvements .(the latter --
refers primarily to lowering the Saturn I Workshop altitude and certain, -........ .....-
flight mechanics schemes). / 

...:. .. ~. -... - -.... '; ; ... ~ .~. ',' . 
REVIEW O F LM-A CONFIGURA TICN: The MSFC reVIew of current 
LM-A configuration requested in the AAP Baseline review is continuing 
with emphasis on providing comments to MSC baseline configuration and 
deriving information which would lead to alternate configurations to 
provide mission simplicity, cost reduction or schedule improve ment. 

The Systems Engineering Office and Laboratories have agr eed to pro
vide a list o f areas to be considered further prior to August 20 and we 
have tentatively arranged for 2 or 3 persons to go to Gru mman on 
Augus t 21 to gain more detail in these spe cific areas. We ha ve agreed 
to work this review with the MSC Program Cffice to provide a dual 
Center input on feasibility and desirability on continuing the current 
bas eline or suggesting alternate configurations based on upda.ted program 
guideline s. ,(" -

Ed Buckbee
Translations
Please include run-down on ITCS in next baseline review meeting. B


Ed Buckbee
Translations
eliptical orbit?
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H-l ENGINE - The 

NOTES 8.:.12- 68 BROWN 

retrofit prog;l~~!r.eplac e the vented LOX r· ·...,; .r" J 7 
I • 
I 

pump lip seals with vented bellows seals and the subs equent l ez.k 
,checks were successfully completed on August 8 without schedule 

impact. v ' 

F-l ENGINE - A Rocketdyne ,shakedown inspection of the F- ~ 

engines on S-IC- 3 was completed Augus t 3"_ A total of 138 m i nor 
discrepancies consisting mostly of mis sing or - }>roken safety w i re , 
repa rabl e damaged harnesses, boots, and overmolds, h ard lirle 
harness interference and improperly installed line clamps. No 
interference with tl?e vehicle qchedule is anticipated ~uring v;'ork
off of these discrepancies. V,., 

In reference to the GG oscillation experienced in conjunction with 
the bomb test, as described in my notes of 7-22-68, YOU T question 
"Would this , oscillation level be critical if it occurr e d in £lig{lt? If 
Rocketdyne has analyzed all previous test data and conclu d ed that 
there is very little possibility .of a critical failu re dt::.:ring fligh t 
should a GG oscillation occur. Further review o f all test ex?cr i ence 
indi cate s a very low probability of thrust charnbe r induc ed GG 
o scillation, such as occurred in this bomb test. (Zero s elf triggE.TS 
in 113 te s ts on the Qual I injector). Additional inv e stigation or 
possible related influences, such as ball valve resonant frequency, 
is continuing and is planned to be completed by Septemb e r 1 ~ \ -----

J-2 ENGINE - The J-2 engine pressure transducer m echanical 
, backup seal, being developed due to weld cracks previous ly reported, 
has now successfully passed pressure tests at 1500 and 50 00 psia. 
These tests used R&D hardware to prove the concept. Flight-tipe 
hardware undergo verification testing this week. Suffici e nt kits will 
be available to support modification oi, the seven critical t ransducers 

_ on AS-205. V/ 

The Quality Maintenance Program being conducted at MSFC by t~r;; 

Quality Laboratory has revealed~contamination of th e start tan~, 

discharge valve bellows seal. The contamination is generated 
internally dur~ng valve assembly by silver particle s s:: ripped iror:1 
a silver plated helicoil by the bolt attaching th e seal. The a 5 s em~ly' 

'''procedure has been revised to preclude this condition in b.ture 
:assemblies ; however, the Quality Laboratory and Rocbetdyn ~: 
recommend cleaning the valves on all engines assigned to rt~s ta.rt 

missions. A final decision has not yet been made to impL:;ment this 
change on AS- 503 since restart is not required for primary rnis sion 
objectives and impact assessments are not yet availabl e. \/ . 

, / 
The flexible line qualification and verification test effort i s prog ressing 
satisfactorily and all AS- 205 launch constraints should b e lifted by 
AUgU.3t 21. V 
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NOTES 8/9/68 CONSTAN 

1 /It. fh 
Nothing of Spec ial Significance. 



nOTES 8 / 12/GB GEISSL~R 

<i/lt 9" J; 

, I 

." " V I. , 

1. J\S- 50?, Hi hAIti tude UnsteadY :::;cn~.:r ' ated FI Ol·T Phenor.tenon : He : Your re-
quest on it em 2 I:otes 7/29 / 62..! Geissle r copy att a ched . Dt:.e to t he extrel':e 
uncert a ir ty , as "IoTell as tlle l E:c :: of a ccurate information concercinf this 
phenomenon , ~ _.infli ght fluct uatine pressure expe riment hF_S been proposed . 
A f or mal r equest for this exneriJ.'ent i s being :o r epared and viII be rea dy 1)~/' 

-'..ugus t 12 , 1968 . Thi s experi ment "rill consist of .10 t o 20 fluctmLtj,nz t J ~ • ~-- - -....- ---.....- • 
U)..(Ie.., press ure r.easurer::ents v;1}ich \Till be l Q..G.~,:t.~ in the i n tertcny. rerion of the 

r.·,i_.'(' { ,S-=-ICSt37C:" ....... ~ ·h fE--;;(~)~;·1~t- i~-~f~ed to "p;=0 vi'Fe ciekIIe"(;. - I'luc"til'&:·finC 
R, . - J,. " 'p~~' ~vironJ:lent~ fron Hhich l7'or~ re .'3.list ic dynami c loadinr conditions 
I· , ... ,;, c an be dete r L\i cec. . , f,t present , t be clyn:.:>.mic l oading c onditions h~we berm .~ 
if " ,- I .. ' j r 1- .. ( I! r C !I . r . , _de9-1}.~ed _ solely from c. p ict.orHl.l anal ysls of the f l wce front ... ~~F' :'}'8 chase . 
4~!~" -. lane film ) associated ,-lith the sept~rat ed fl Ol'; r egi on . The resul,~ i.nf," loads , 
:~ r' t ";.. bec ause of t he nature of the analysi s [,-nd the assUI:1~tions involved , arE': 
Sl)cL 0-.... _hi ~hly question ab l e . The proposed i nf'lirht eT;leri;rent ,·rill provide ' .e t Edled 
G1; O,:' ':J un·"T~e.~Y pressure e~:ironP.lent Rnd vi11 r esult in r ef.:.li sti c d;marr ic J.oading 
,:-J "") \ con dl tlons d.ue to t rns se)!ar2.tcd f1m! I)hencJI:enon . 

!a\' ,r~ 1 .I """- ) 

• I 

li?.sff >';';(' 11,-
,. 

1 .... 1 .I,t.\. 

" . . -/
.. -

API' Cluste r J'is sion : Li fet ir:e inforr.tatio!1 has been r:eneraten. for l auncb 
eriods t o l St72 . It appears t hat i!ith a slip to r: ic' -l91'1 , it is neH possj.ble .. 

to [ 0 t o a 205 Ill"" orhit to EUar.9ntee 2. 2 i iO- d2.Y li ~'et ir.e . '2:':;is is due t o t:1e 
ttctivitv . Th i s idll I1rcvi(i~ 8j1 -::l roxi;'G.tely l~OO Its : of '- .' 

_ '. • ._ _ .. ____ . ____ ._..... • .)~ ___ _ .wI 

pr'.~rl08d above t}le 220 nn nltituoe '.Thi ch 1-18snrevi ousl;Y' tmce r investig2.tion . 
'. btr~e r r:.enns of [ainin g pay-load. a re ' 1:Jcinp: investi n J.ted . V 

Ed Buckbee
Translations
RUSH Ludie Richard Request impact assessment of such a [highly desirable] instrumentation package on 503. B


Ed Buckbee
Translations
E.G. That seems to be the answer to the SLA failure. B


Ed Buckbee
Translations
[Let's give the man who found it suitable credit.] B




NOTES 8-12- 68 GRAU 

IMPORTANCE OF THE QUALITY EFFORT : Under the present conn·i·tio~ with 
~-... .,.,. ...... ~ .~. .,;r- .... 

shr i nking funds, a nd the resulting reduction and tur~r-i~rsonnel, 

~"lack of enthusiasm, ~tret:ching out of pro gra~~:'; ·ut:..l: l ::~:2.~d_~?ein~-
~ components and st'age s ,. the .e ffo.rt in support 0 f qua li ty is e;,~. more . r ~12g.tt"mL. th.?~e..r ·. :~(~~~~ i:.l~~ }~.~.Lon:~~hi~:s~I::~-~fi"n!3:~rfYb_er;al;cl-e- ~ 

I even under these a o-ver se conditions the v ehi c les are suppose d to pe~-
J form their ~tions, ansi."tl'ASl\ ,vill ge.P€n<! .. on puc:ce~~_~ey€,n more than 

~ ~~~t::;~-~:~ tV m~::: ~~;.o ~~I~:~ ~~:~~:~~; c~;~~~ :;o~~~;~~:~;~ a~~:~~r; 
S~.o (Michoud ), Rocketdyne (Canoga Park), Mc Donne ll Douglas (Huntingtr)n 
-,- Beach and Sacramento), North Amer i can Rockwel l (S ea l Beach), and I 

?/Ui!e- _ '~~" Ball Bro thers (Boulder ). ",I".Y..9~JJ d ap"prec~a. t"~.". i J _ i~ lo~t~ l~e.~~"S~is __ /J}L d, 
Jis '!$, ,/" ~ t.s~_~i e~s.~~.~~~~_~t~~"r~ . is an Opp~)l·-tU~lLty,!;c; ,. O? 
de$tr';l:.l ~ .,.-/ ..,.[) 
~. ""\ ~t might be of interest to you to hear that . ill-i.Dvo l ye_d .. prime con-

J 

~r ..... tractors fully endorse the HAVE effort' (Modification and Verification 
(OJ!{~;.rt,.t,.. Eva,lua tio9) }vhi-ch was i ntro du\c: ~ d by us 'as fhe' ·-i.:esult 'of sho"itcomings-
\/d e... {elt-e r. detected with the 502 flight. "'-~They unanimous ~y praise t h e visibility 
J~ 6 <- t t. !1~~ provide d\..c:.Q;cern i ng areas which need more attention for 205, 
Ttl e 1503, and all subsequ e nt flights. ~lso, most c:on.tractors 1:?e~i"~ve that, 
S:SM fs .... ),sho~"~com~ngs and anom~li~.s, detected in the qlJ: l i~~ ma,illten~_r:.c_e pr?gra~ 
JI!y,.frJ~ , If.. ',alr.eaEY !l~.y.e paid for _ ~h,e.. _pro ~ram by elimit~a"t~~)[~ _or poteZl tial :1~t:.:.lc~ ._ 

I J. 'delays. V Specific informa tion on this subject was solicite d from the 
Ilt c ·d;,s..r_~ - p articipating contractor s and will be forthcoming. 

\)! ' 1 pu.r It '\ . 
'ct .During the trip ~ggestiolls were r e ceiyed from some contractors ,vhich 

S~c.L (.~'\ ill have some .. strear;;ii";;ing effect on the ty'lO mentioned efforts;'- and 
~ {e" .. (. iobser~io'ns~ere ;ade which wili- lead" to "some improveme llts- oe our 
J.K\U' ¢h e.,. roperations in the field" .. ./"' 

~ IC---' V-

I 
~ 

.-~' 

Ed Buckbee
Translations
Will do. B


Ed Buckbee
Translations
Shep Please discuss desirability of a contractor-wide letter, to be signed by myself. If Ed O'C thinks this a good idea, please draft one. B
[re emphasis on quality effort with shrinking funds, personnel, delays, etc]




NOTES 8/12/68 HAEUSSERMANN 
~ 1\1.- t)'{b 

1. AAP2 Payload Capability. A meeting was held last week at 
MSC with Mr. Luskin and representatives from MSC, MSFC and 
Headquarter s. Many areas of definite or_J2r?~sing s olutions ~ 

for solving the AAP2 payload problem_ were presented by MSFC . 
~ - . 

MSC pros entcd two broad solutions : weight reduction _0n the 
airlock hardware and mission configuration.! With respect to 

. ......-.- -- --- -' -
mis sion configuration , MSC showed areas for AAP2 weight reductions 
if ATM was flown in the decoupled mode (docked to the CSM ). The 
solutions presented by MSFC provided sufficient gain in payload 
-~a rgin and using drastic approaches such as making-_ the decouple d ._ 
"~odethe only mode of A TM operation rto··'ac·h-re·ve AAP2 payload 
;e: . .. .. . , .. 

margin is certainly not warranted,:t .. We would like to br-oadly 
.. . , _ .~ .- _.' ~t. ,,"-:::.,... ,....: ,"," ,- .• __ r. 

state the Astrionics Laboratory position relative to flying A TM in 
the cluster and/ or decoupled modes of operation: 

a. The ~.!"':":.E..e4 mode of operation for ATM is the cl~s~~~~d_ 
mode. 1 .-- •. 

V 
b. The J:.§l-pability to ope rate . ATlv1 t:;i~in the c~ystel'ed or 

d~s:oupled mode should be retained to keep flexibility in n"l.ission 
~ - . -~- _ ... . - ~.. . ~ 

planning. I, 

".~"""-",- ... ". V 

The ATM is being designed ~for ~th, modes of operation. V 
2. ATM Star Tracker. Contract negotiations have been completed 
on the star tracker. MSFC Legal Office has approved the contrac t 
and the contract has been sent to Bendix in Teterboro for final 
signature . ¥I"'.T' 

,.... 



NOTES 8/l~~68,~HEIMBURG 
~ I"') ~.' ~'> h ...... " 

J-2 THRUST CHAMBER On 8/9/68, during a J-2 Thrust Chamber test (pressure 
fed), a failure occurred which resulted "iii thrust chamber burnout. Pre
liminary investigation indicates that the engine high pres'sur~ {uel dus"t, 

".,11'.\ . _ ••.. _.~_ •• r_." ""." _ ''''...-''n-- · ... '- ...... _...,. .... .,. .... '"wj!. .. ·\ -.. ...".~.,:."., ... ' ....... ~. \"'.;J-

was the prinlary' fa,iJure. This duct is R&D hardwa're' furnished by Rocket-
~_~., .... ,'''' .," '''. ,-,-.:. - ".4-'" f' ~-. ~. 

'dyne'du"rTng August 1966, and used during 27 shor·t duration thrust chamber 
firings. Since only R&D hardware is involved in the failure, no impact 
~~fl.ight hardware .Is anticipated. A ,detailed investigation is"unClerway' 
and after data and hardware evaluation is complete, a formal failure re
port will be i5sued.v~"· 

$-11 STRUCTURAL TEST PROGRAM The S-II (V7-21) Stage St ructura 1 Test, 
Phase VA (Room Temperature Service Life Cycling) was successfully accom
plished on 8/6/68. Test Phase VB (Cryogenic Service Cycl ing) has been 

"oelayed for F-I engine fi rings and rescheduled for 8/22/68. V·r
• 

ACCESS ARM NO.9 As reported last week the test program on Arm 9 (Flow 3) 
has been completed and the hardware shipped to KSC. There was no test 
activity last week since we are waiting on delivery of the Arm 9 (Flow 1) 
hardware from Boeing. T~e arm, hinges, and environmental chamber are 

"scheduled to enter th~ test area on 8/13/68, however, the control console 
wi 11 not be avai lable from Boeing unti 1 8/31/68. V--

F-l TURBOPUMP (POGO) Two POGO tests were successfully conducted on 8/7/68 
using fuel suction line pulsing. The first test was at a lox pump inlet 

--pr'essu re of 118 ps i a and a fue 1 'pump in 1 et p resSu re of 44 ps i a; the second 
test was at a lox pump inlet pressure of 106 psia and a fuel pump inlet 
pressure of 39 psia. ,During both tests the fuel suction line was pulsed 

~Jrom 1 ... 25 cps. These tests verified that the fuel suction line can be 
_pulsed without'detrimental effects during an engine test. V· 

F-l ENGINE Final preparations were made for fuel pulsing tests at the 
West Area F-l Test Stand. Test FW-096 was cancelled due to problems 
with a flexhose in the pulse system lfne. The test has been tentatively 
rescheduled for 8/13/68.,-

S-II-5 (MTF) A full duration acceptance firing was successfully conducted 
on the $-11-5 stage on 8/9/68 ....... 0ne special 'test, an LH2 vent valve relief 
check was also performed. The position microswitches on the vent valve 

.. did not perform satisfactor~. V" 

5-IB STAGE (MSFC) Stage $-IB-12 was removed from the Static Test Tower 
East on 8/7/68, and is enroute to Michoud Assembly Facility .. Chfysler 

~...?,:.r?ration Space Division is phasing out of the Static. Test Tower'East. V ' 

MODERATE DEPTH LUNAR DRILL The experimental percussive diamond bits de
signed and fabricated by the Corps of Engineers have been tested by the 
Bureau of Mines. Two bits were tested, one of each style, with failure 
~in each case occurring before the entire series was completed. Additional 
bits will be tested, but wit~ less severe test conditions. v ··' 
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NOTES 8-12-68 HOELZER 
<? I ~ o/tlJ 
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NOTES 8-12-68 JAMES 

S-II Structural Tests: 
1//1- 9 -1~ 

NR a n d MSFC are currently . re-evaluating the loads a~d test 
_~equence to be employed i!1 the r emab.ing "AII and "B" structural . 
_~e sts. This is be ing conducted to (a) insure that proper l..oads are 
being supplied and (b) that the proper sequence of loading is applied 
to give the greatest assurance of meeting, the tot~l test objectives. , 
We are attempting to resolve both the loads and the applied fix 
between MSFC and NR.the week of August 12, 1968. >' 

2. S-II-5 Static Firing: 

S-1I-5 underwent a successful full duration firing at MTF on Friday, 
August 9, 1968. Evaluation of tes t data is und erway at MTF this 
morning. , 

-.' 

3. Postponement of Meetings: 

At General Phillips! request, the ~},,?wing me~tings hav~~b~~r: 

postpor.eg: 

AS-503 DCR schedul e d for ,.f\_t!g,us t 23,_ 1968 (Also dry run ---.. 
scheduled for August 15, 1968) 

POGO Teleconference scheduled for A ugus t 16, 1968 
.-- - -.- --- - - . 

Effort is und e rway to define the new s .che~ule date~ for the above -- - --~--.... -
meeting s. V-~ 

4. AS-503 Work Load Review by Gerc.era l Phillips at KSC: 

O n August 8, 1968, a review was conducte d of KSC work load 
by General Phillips. Primary concern wa s the ability of KSC to 
accomplish the changes ~cheduie d for the spacecraft and laun ch 

-v=-el-licle._ General phillips stressed again that only ~ar..dator· y ~ 
~;hanges could be processed. In the work load and schedule review , 
th~. L.M now appears to be the p acing itern~ but problems with any 
.Qne elemeii-t could slip' the very tight working sche dul e for AS - 503 . 

The S e r v ice Module arrived on dock KSC on August 10 , 1968, and 
the Command Module is currently expected t o arrive on dock' KSC 

-,:ugust14, 1968 . . V 

Shortly after delivery of th e complete spacecraft to KSC a rno!"'e 
firm working schedule is expected from KSC. 

/' 



NOTES 8/12/68 JOHNSON 
/e"l ~ n . .-~~ ~ 

Manufacturin g in Space - _~terest in this area)s continuing to gr9~, 
.~.?ternally and externally.y'P&VE, Materials Division i~ ~~'~l~ing on'''' 
a proposal which will reflect the laboratory's yiews on most feasible 
efforts for initial phas e w ith projection of recommended follo:w-on work . 
SSL has shown interest in the research end of the program. l Briefing to 

'- -"~" '. -.." "' .. 
Dr. Stuhlinger by the ME/EO team is planned for TLesday , August 13 to 
acquaint him with the status and plans. ,~/ 
GE R&D repres entatives visited last week to learn more about the subject 

"'-and discuss how GE might fit into the picture in view of their prior efforts 
and knowledg;.-'~/ ... ·.... . . . , 

~'-BatteHerepresentative was advised of the . :?,~r~et .analysis survey that 
would be l1,E:eded to identify specific research and process experimenta

-t"i;n' whi~h would ' s~tisfyinterests of potential customers. ' Because of its 

""b ackground in this type effort and its industry group research programs, 
Battelle would be a candidate for such a survey. On August 20 Battelle 
will give MSFC a presentation on how they would' approach the market 
analysis survey.' On August 26, they will give a presentation on a 

.~~r'ystal growth program . . J.,..// 
A representative of the Research Triangle Institute (R TI) contacted us 
on thi s general subject. Dr. Robert Berger of RTI will visit MSFC 
A ugus t 21 to learn more of the s ta tus and plans. ),,--. ..-. 

Portable Light for Space Stations - MSC has indica ted that the OWS does 
not have sufficient light for photo coverage. The ongoing work by ME on 
-the Mlcrodot Light couid' provid~ a p'ortabl~ light as auxiliary to cover this 
r equirem~nt. The work has progre'ssed to the point that flight hardware 
can now be developed. Incorporating the light into the OWS is being 

' e'xplo~ed with 1-S/ AA . ~" . 

Low Cost Booster Study ... Stanfor d Research Institute representatives 
pres ented a progress report for MSFC personnel on the Cost Comparison 

"-

Study of pressure-fed Liquid and Solid Rocket Booster stages being per- , 
form ed for Headquarters, OAR T. 7 The 12!_~."~.~nta tion was attended by 50 _, 

" personnel from R&DO and 10. The message of this presentation was that 
-""-- - . ~ .~ ~-... -
ou'r -dev'el?pment prograrrls for future boos~er sys~~.m .~ sh.oul,? .. be . sim:p'~e~ 

To:;;" cost in fabrication, with reasonable quality control rE:quireDJ.ents and 
, ~'lIIIIII:~"'~~""'V""""~fk"f" ""'lr - - ' ~ 1llif17'_,-':';'--"b:':':-~":,,,,~·,-· ".:} .... >-.,,,, ~ -~.- .. ~-~, ...... ~ . . .... . 

develop ed so tha t large savings can be achieved in the use costs of the 
~---.. -.,. I , '- / \ ... 
booster ; i. e. , a ,s to checkout, documerHation, etc. This study will 
identify that technology which must be developed in order to support this 
philos oph y. 

\/ 

-.. 
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NOTES 8-12-68 KUERS 

<J liz, 9y';; 
1 . Saturn V Damper System: Vlfe are still engaged in procurement actions 
and cutting hardware for the Dam pe r Arm System. For the third system I 

ML-3, we are now also providing Mod Ki~s identical to those we built for 
ML-l. V "-

2. I nsulation on Rl FT-9 Tank: The spray foam insulation for this tank 
which is to be used for radiation tests ror ' nuclear stages has been completed 
in our shops. We are presently installing strain gauge~ Z and thermocouples 
on this tank for the instrumentation program. We hope to complete this 
job by the end of this week. V 

3. Contingency Payload for SA-5 03: The we lding of the two 51" diameter 
tanks for this BP - 30 boile r plate payload has been successfully completed --- --- . 
and a few required repairs , as determined by X -ray e valuation I are in 
pro ':~re ss.. All bulkheads for the 45 II diameter tanks have been received. 
Fabrication of all skin weldments for both of these tanks is complete. 
W e are £~:>nfident now o~ meeting the required delivery date ~ v----
4. Neutral Buoyancy Simulation: 

a. Test personnel completed the first trial attempt to run t.wo _ 
pressurized subjects in the water simultaneously. This test was con---. -
ducted using only one communication sys tern. Interference did not seem 
to be overly taxing to the subject and support personnel. It was apparent 
that simultaneous testing can now be accomplished. This is of particular 
signifIcance considering the schedule slippages experienced to date 
because of hardware shortages and the proposed dea.ctivation of ~he small 
tank. 

V<"~· 

b. A section of the divIng bell floor was removed in compliance with 
MSC 1 s recomm endation. We are building a~ew ladder for the diving bell. V 

c. The second Scuba diving course was completed this week. The . 
\ . - . 

class consisted of 14 enrollees from R-ME-MS, R- P&VE, and the Safety 

:~ff~~: 'V/- . " 
d. Development of cardiotachometf;r for near real time monitoring of 

~ . 
the test subject heart rate in neutral buoyancy simulation continues at a 
satisfactory rate. The concept has been demonstrated with a breadboard 
modeL V " 



NOTES 8/12/68 MAUS 
"6/ /"L 9 <Jt;1 

RESEARCH ON SOCIO-POLITICAL ATTRIBUTES OF SCIENTIFIC COMMUNITIES: 

Dr. Jack Holmes, Professor of Political Science, University of Tennessee, 
will return to Huntsville August 12 - 15, 1968 in conjunction with the Univer
sity 'of Tennessee study (under NASA grant) of civic attributes of scientists 
and en gineers they are conductin :J' in Huntsvirre~ '~ -Tnrs work' is a 'comparison 

l"'St~dy ' t'o- 'o~"e presently" under 'way at Oak Rid -je, Tennessee. Dr. Holmes will 
meet with members of Mr. Styles I staff; Mes srs. Smith and McInnis of 
Executive Staff; and Col. Mohlere to discuss possible MSFC participation. , ,~ 

ASSISTANCE TO HUNTSVILLE MODEL CITY PROGRAM: 

Mr. Joe Reed, during off duty hours, has rendered assistance to the Model 
City ' P~ogTam on invitation of Mr. King, loc'aT'ModeT~'City 'Director. ~ His' efforts 

'h'a"ve" h~en direct'ed at linei ,d'hborhood II gTOUp interviews yvhich hav~ been con
sidered extremely helpful by the City, Atlanta Region, and Washington. ~ 



NOTES 8-12-68 MURPHY 

ca //2. gfJ 
Nothing of significance to report. 



NOTES 8/12/68 RICHARD 
gIll ryrj;.6 

Real-Time (In-Flight) Target: A meeting was h e ld on August 6, 1968 
to discuss the MSFC efforts on L/V real-time (in-fl ight) target ,upd,ate_. 
ASTR, AERO, and I-V -E were '"'rep;e's'; nt-ed. at this rneeting. . -~ 

The on-board software cap'ability for real-ti~e target update has , 
been"'i'mplemented and ~ill go through checkout/verification as part 
of the flight program . 

The tasks which have ,not been comple ted are implementation and veri
fication of the ~SC , R_~al-Time Computer Complex (RTCC) programs . 
for real-time target upda te, verification of the ground systems opera
tion for this procedure and rather extensive analyses on ,what can 
b e achieved with / without a target u'pdat~, how this can bes~ be achieved, 

ro ·; 

and the impact of providing it. 

The primary agreements /guidelines outlined at the subject meeting 
were: 

a. It is both desirable and necessary to continue our target up
date work in order to determine the yos sible gains and the total impact 
of providing this capability to an acceptable confidence level. However, 
this task should not be permitted to compromise the work required to - .. ~ - . 
support the nominal mis s ion I n the primary flight mode. 

b. The vehicle effectivity will r emain open until the problem is 
well scoped (manpower, schedule, and cost' requirements) such that 
a commitment can be made with reasonable assurance that it can be 

, '. 

met. The first vehicle on which real-time target update could possibly 
have any meaningful applicati<;>n is the F (lunar orbit) or G (lunar 
~anding) mis s ion. 

c. The RTCC schedules must be considered, but should not 
constitute an ,end date that would preclude sufficient analyses of all 
attendant problem s . 

d. The question of whether this is a requirement for the Apollo 
Program can be re -addr e s sed if the impact of providing the capability 
1S, in our opinion, excessive when compared with the potential gain. 

,-" 

We will keep you informed of development in this area. ,..,/ 



NOTES 8/12/68 SPEER 

<tIlL C( 1 
1. AS-503 Corrnnand System Inhibit : On AS-S'03, the IU com:::nand ,. ~ " 

systern contains both a hardwar e and softwar e inhibi t, The hardware '" . '""'-----.. -.. ..... 
inhibit (new o n AS -503 ) is ~ .:mtr oUed by a switch in the spacecraft . 
and can be removed by the cr ew upon ground r'equest if mission rules 
requi'r 'c" fhaX a com.mand be sent, The software inhibit pl'events 
L VDC interruption by a comrria~d duringp'o~',;e~;d flight phases' and 

~':has b een used on 'pas t vehicle~al~ o. Se~.;aL~~~s~,t r:.:j~ sio~ .r~~ e~ 
pa ve now been pI' opos ed on AS - 50 3 which vv'ould I' equire commanaing 

.1. -;, , , .. r./ 
! .. 

Li": 
-f .. rr,· ) . 

'Pt~~e.-
0. 'ifjor~1t.-

l 

f. - ........... - ~. -\'-. - "'&"'<1<""' ........ -_"' .... _. ',," ~r'7 .. t.."-:",,- •. ,..... •.. ~_; ...... c: . .... "._.'" • ~'I1'i';. 'W-..r> .... ,.~.- • • 

during S-IVB powered flight (any of t he three burns), We hav e 
"'discuss-ed this with Lee J ames and have asked R--SE to evaluate these 
. rules and whether or not they warra.nt_removc.l of the softwa,re 
inhibit. The question will be worked closely with 1- V -E and the con·· 
.' . 

cerned l aborato r ies .. \, ., 

2. DEE -b Data at HOSC : During the pasts cveral lnonths w e havE' 
been negotiating "vith KSC on, the transmission of Digital :r=:vent 
Evaluator.J .DEE-6) data to the HOSC~ '''' ThC;''''c'o'ordination on this 
·i'e·quj.;:ement has include d R-SE, R-·ASTR and the KSC L/V p eople: 
A fonnal r eques t to im.plement the da~2. translnis s ion ",,-as submitted 
to KSC aft e r the coordination yo/as con~pleted , This week the rcquire
l'nent w~~.S turned down by Dr. Debus (in v.'1:iiing from Adrn. M:ddleton) 

~O'\o\ I~.·A-'''' • -t, . .,.. .... ',~':>., , ~ .' ~. • ... 

stating cost and possiblesystcn~ degradation a s the primary reo.sons-~ 
, """"- .' 
Nelther of these r easons apply in this case, particularly when viewed 
in the light of t he benefits 'to be derived during launch operations. It 
app ear's that "ve will have to accept the KSC decision unless you would 
be willing to t ake up th e C2.se with Dr. ' Debus. We are drafting a 

etter for your signature and c~x.l'.9:.,t,t.g.e ,~a , bd, e£ing " ,o],?:.",n~s., p";~.'2.~.~,~~~"-" 
cons of this issue . ' 

~;:: ..... J;.~':."'!'_~ ::-': !.,.! .... ~ ........ .I ... :t. ... , '''';f\,!'\. ,iI.~.~ ~ 

ALSEP : G e n. Bogart h as signed a dil' ~ ctive assigning ALSEP 
ground control responsibility to MSC and reducing their originafI)rO-

~ . '~4 

posal by 'approximately $1 M. KSC! s proposa.l - although l es s 
expensive - was not accepted si!i.ce some of the equipment was not 
availa ble within the Q'iven tirn e E mit . The ALSEP issue is now closed. , /,J' 

'-' 'i 
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NOTES 8-12-68....$,tuhlinger 
. q \\lq,i~ 

1. X-RAY ASTRONOMY. MeIllbers of OSSA (RoIllan, AucreIllanne, 
Halpern) held a Illeeting at MSFC on 8/7 on the X-ray astronoIllY project. 
Several potential PI's and their representatives were present (Giacconi 
and Gursky of AS&E, Levin and Clark of MIT, Angel and Van der Bout of 
Columbi a , Byram of NRL, Boldt of GSFC). ):r_~.,s.~e.n~ , plansyisu,alize a ..... 
"national X-ray facility, II to be developed by NASA; the PI's would provide 

....-~_~ ~ .. _ ._.1 ......... _ ..... " .....' ... _ '. _ , .. ~ .. :... , .-" _.~. p'_" • _ • ..... p _ , " _ .... 

their sensing instruments~ The basic facility would be a grazing incidence 
telescope"with about 75 cm (30") diameter. ..... . . . .,-

~ . L .. 

Pres ent activities include the establishment of specifications; the 
definition of an advanced technology program; and the organization of the 
effort within NASA. _qSS.t\ _.~s look~ng toward this Center for system~" 
responsibility. \ Mr. Fred Daniels , ASTR, has been MSFC's representative 
for this project. V" ' 

2. ASTRONOMY MISSIONS BOARD (AMB). The Optical Panel of the AMB, 
chair ed by Dr. Lyman Spitzer, met at MSFC on 8/8 and 8/9. Main topics 
were NASA's and MSFC's advanced planning work, and MSFC's inhous e 
capabilities. Presentations included the following: 

Optical Technology Satellite, OTES, (OART, ASTR) 
Astronomy work at LaRC (Graves, Howell) 
Astronomy work at ERC (Ingrao) 
ATM Follow-on Studies (ASO) 
ASTRA Project (OSSA) 
Inhouse work at MSFC (ASTR, SSL) 

LaRC ,and ERC have C~)llS iderable . inhous e programs and contracted work ~ 

under way for active optics (segmented mirrors and thin mirrors controlled --, . . -
by servo systems), pointing control sys,tems, heat. control systems, IR 

· .. _'s ens ors, radiation" effects, Illir ror alignment, detector ~ooling systems, 
--mirror grinding, etc. 

The chairman requested info ,!"mation about the <?verall planning, aJ?4 
~~,}.a.~'C~ ... 'lM"'''1l):;''j.~!r'''.'~' _ ",~ . _H - w 

coordination of the ' activities at the various Centers and Headquarters. 
Yrogram Offices, about 'aie' decision-making procedures within NASA, 
~~?out the basic missions of the v ar ious Centers in astronomy projects, 
about the role of NASA's contractors in the .planning of astronomical 

~ ,prograIlls, and about the relationship between ASTRA an:d OTES. An 
panel members were greatly interested in our neutral buoyancy work; 

, r 

Dr. Whipple and Dr. Roman inspected our big water tank. 
I believe that the overall impression which the panel received of 

MSFC's efforts and ca:pabilities was not unfavorable.: 
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NOTES 8/12/68 TEIR '1 1 \1 (:{l:~ 
SA-20S STATUS AT KSC: At this tiT.ne .:x.:~ ,~_o?, of TlO r.r:ajor Erobler1?-3.' .... "'·· 
Testing is generally still all the working schedule presented at the August 
Management Council. There are several minor launch vehicle ?ro'!::olern.s 
in the p r ocess of being dispos itionea--:--- Dli~iT;g- replacem.ent of the 5-1 
engine LOX seals with the bellows sea.Is a straight 3" piece of ea£ety wire 
was discove :&:'e d in the LOX pu:r:ap of Engine #6 . Prelirn,inary infoTmation 
indicates this wb'e was dropped into the purnp during seal checkout. A 
pos sible incornpatibility of cable connector s (Bendix with Cannon) in the 
S-IB-5 Stage instrurnentation syster!'l has b een repo!'ted. L Ten measure
rnents have failed interrnittently since arriv'al of the stage. Prelir.:lina.:ry 
data indicates that , cleaning of the lubricant r!1ay be a pos pible solution. If 
changeout is Tequi:red, only thos e connector s which involve flight cont:.rol 
meaSuI'ernents or redline lneasurements without a backup will be changed 
out. Latest infor rnation received by tb.is office on the IU-205structure 
core density problem indicates that aU structural problems relative to 
IU-205 have been resolved . Re-.riew of the X-l'ays revealed that the propeT 
core rnate:dal YI~- s used i n the p:t'opeT locations in all segments of the 
IU-20S structure. '.0., 

GUIDANCE AND PERFO~lv1Al'.JCE (G &P) SU.!?l:!_NEL Iv1~E_TIN'(J: Seve:ral 
items discussed at the subject panel P-leeting held at Iv1SFC on Au.gust 7 
are of general interest. l/' 

AS-205 
1. MSFC reported that 2. .. 20 sec. ~onger bu:rrl tiTne associated with the. 
new AS-205 operation.al t7.'2..j~ctOl· y (as 2. reflult of flying the propellant 
'--_. 

utilization systern, open loop) I'esults in a cha.nge of the acql.'dsition and loss 
: tirnes for the various ground stations by a.pproxhnately 8 seconds. It was ; 
determined that this is insignificant and does not require a flight softwa.re 
update. This is what we expected the cas~ t o be . ... 
2. MSC reported thc.t the crew has changed the dura.tion of the attitl:~de con
trol takeover test on AS- 205 from 7 minutes to 3 r.ninute s to enhal~ce conl

-'p1ete station coverage and also save til:''le in their already c r()wded till'1eline. V " 
3. MSC reported that they still plan a 10:00 AM liftoff :\-vith a 5 hou!, ' launch 

, window . V~ 

AS-276 
.,Although MSFC is proceeding to perfo1"m wha.tever is required for 2. 276 
... mission to fulfill a 6 month decision point, M_~.C conlments rJ.t this meeting 

indicated that they are doing no work on this rnission. I , , 



NOTES 8/12/68 WILLIAMS 

~\It,{\~ 
10 Launch Vehicle Programs (Rosen Working Group): A draft final report 
on "Launch Vehicle Alternatives for Manned Missions" was transmitted to 
Les Fero on 8-4-68. After discussions with Mr. Rosen on 8-6-68, Fero 
has requested that we write up MSFC inputs to Rosen Working Group in form 
suitable for publication as an appendix to a summary report, to be prepared 
by Rosen, Fero, Mahon. There will also be KSC and LeRC appendices. 
This is a switch in approach from last w.eek' s ~!.fo,!t (cp.ndense all the material 

. into,,~ , sinil;~';';;;'~IDaxy xepox,t), and'~illxequhe ID~:r.e :~ oxk~. Oux TepoTt is . 
~~ow due to Rosen by 8-16-68. It is understood that Rosen will hold a Work
ing Group meeting on or about 8-19-68, for final review and adoption of the 

Summary Report. ~,;~:;.~~.e .. ~:::!:.~9.E.i c;s_of :&~~~i.nitiCJ.L.t&..a.~~ Some 
significant points: (a) 'thex , ~t:r:E?SS the..impDIta~.e,pL~9P!in.,:..,:,~nJ'?; .~.~~Y~_~Cl:1,,-.,i , 
competing vehicles - in order to maintain the cost benefits of a continuing 

-e.,~ .... ~ ,---~-- . -'t,- .. ~... "- .... 

competitive "situation; (b) Will continue to r~suire ,C entaur, HOSS, or _ 
_ .~quivalent stage!_ {c} YLi.UoC'~.ee,sLl)tan_ illjC.,Qs.t -'2; §a~urn IB' s t60 h~ghl; 
(d) S.~y:~~_XJf~!_~~~~st."". "is qes,i.rable and warranted. II 
2. Lunar Prog ram: We have been requested to initiate necessaryp~ocure
ment action with AC Eiectro~ics/Defense Research Laboratory (AC/DRL) on 

"our M TA remote control stu.dy,. This study is to .£~fine, the ~eces sary modi-:-
• ___ ........ ~ ........... _ .. ;....1. 0·- - • 

fications on the GM built M TA to conduct remote driving tests that would 
s "imulate earth controlled ope;:'~ti;~~ of a lunar ;"~ving vehicle: This is to be 
a sole s,ource s~udy to AC/DRL in the amount o( approximately $20K. With 
so~'e luck and' no problems, the c~ntract could begin about m~~d.-:Sept~,mber~ t,/-
3. Unmanned Planetary Program: On Tuesday, August 6, 1968, we invited 
representatives from McDonnell-Douglas in to discus s results of their 
Langley study contract entitled ::~ars Soft Lander Study • . ~1 McDonnell had 
given the final presentation to Langley on July 30, and essentially repeate~ 
it here in a shortened version. The scope of the study included design and 

O:::-~~~lysis of a Mars soft land~'; 'for the '73 Mars mission plus an in-house 
study of launch vehicles for planetary programs. V ·'-

\ 4. BioLab Study: A presentation on the Biotechnology Laboratory Study 

5k.b '-.~~C?ART} is scheduled at MSFC on September 12, 1968. _~ m ... c;lp~$..~~ev~ 
.........r- J>Zy£,,::;~~tC\-ti.op. ,can be-aIranged_.at __ Y.2.'9:E __ '2..<?:::~.~.?i,~p..c:_e ...... The Biotechnology 
~[2US~ Laboratory is an i.1?;!~gr~~ed life scien~es laboratory designed to serve the 
tA(i;)H':J't:-. research needs of Earth Orbital}~iomedicine, Biotechnology, and Bioscience 

12 aboard a space station from 1975 onward. MSFC has a distinct potential for ' 
-..J.,:> ~ ,,~'~~iv~ni~E0ajo'r development and/ or integ~ation re'spon_E?ib~lities ~:.._t.E~ " 

. \ laboratory - i~e want it and work toward that end. V 
f ~. 5. Spac'e Lab: /~tis";:;;;:d~~;~t~;d";'th~t i5;. ~N~~~irt~bbed the nam~~:,:rth ~ 
~~,orbit:u .spa5~:cabo~atory (S?ace L<l:~) on th:~,~!:ow~~~ .w0rk~.~~p -;Cl:ctivit.ies. V 
. We 'wil}.b E(.usmg thIS n'7me m our forthcomlng publIcatIOns and dIscusslOns. V - , 

,b.-~·Otlier Technical Program Related Data: The Optical Astronomy Panel of 
the Astronomy Missions Board chaired by Dr. L. Spitzer met at MSFC August 
8 & 98 _~_SFC presentations on OTES, ATM Follow-on, and basic in-house _ 
research which supports optical astronomy were well received. The Panel 
~as ' interested in the OTES Program Approach which forces NASA-wide co-
operation. Spitzer sciid that NASA doesn't have a "general ll in charge of Astronany. 

We knew t.his and defined ourOTES Program with this fact ' in mind. \f"'/' 
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Dr. von Braun CONCURRENCE 
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-A yg ~u~ I-IN_VE_SlI_G_ATE_A_ND_AD_VlS_E __ 1-I 
/q,Y.",c:, ~-?'). NOTE AND FORWARD 

~_ "':~ D,..n 1.:._Jf-PE_R_TE_LEPHO_N_E_CONV __ E_RS_AT_ION----ir---l 
~, _,~ I~ RECOMMENDATION 

\~ V /~/I--SEE_ME_--t--i 
'( ~ A'4V SIGNAlURE 

Reference your August 29 note expressing 
concern as to whether experiment T027, 
Contamination Measurement, would fly. 

The experiment is very high on the Head
quarters priority list, falling just below 
the biomed and DOD experiments, and it has 
the full support of MSC, MSFC, and Head
quarters. 

We have resolved all major integration 
problems and have been successful in 
getting the Scientific Airlock baselined 
for AAP-2. U are ~f:igent that T027 
will fly on _ P-2. :.I!> 161. 
We will inform you if any J~w problems 
arise. 

MAIL CODE N~ _ ", !(~ TEL. NO. 

I-S/ AA-MGR Leland F. Belew (~-2350 
DATE 
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NOTES - 8/19/68 _ BALCH .B f?(l!J 
C6 I 11 9.1). ~.~. " 

S-II- 5 - Forn"lal data pre sentation of the stati'c firing on 8/9/68 was It 
accomplished on 8/15/68, and .. ~"ignificant discrepancies have been calledtOW L:){>4T. ., 
the attention of appropriate MSFC personn~l. RerrlOval of stage from the A-":t-- l.l.l .. cl , 

- -Test Stand to the Vertical Checkout Building for modification is planned for late !::
August. After cOrrlpietion of modifications, it is to be returned to the A-I ' 
Test Stand for cornpletionof po st- static checkout. Shipment to KSC, previously 
scheduled for 10/24/68, has now been .postponed appr-oximately one montI::. y 

S-II- 6 - Cryogenic proof pre s sure te st is still scheduled for 9/5/68. Information 
has been received from the MSFC S-II Sta.ge Office that a }1.ew schedule is being 
considered that calls for a change ' in the on-dock KSC date from 12/15/68 to 
1/31/69, which would extend the ship date from MTF approximately ~ix weeks: V -

~--

S-IC-6 - Full-duration static 'firing was successfully accomplished on 8/13/68. 
POGO modifications worked as planned during the firing} and visual inspection 
of the tnodification immediately after the firing indicated no damage. On the 
morning of 8/15/68 , it was discove r e d that a piece of ring baffle had become 
lodged in the prevalve in the LOX emergency dump line. Inspection of the LOX 
tank that afternoon revealed that ~~arge area of the ~ebb on the lower ring 
~i!le had broken away. The only other discrepancy noted was a .crack in the 
~'panel adjacent to the major damaged area in the same ring baffle" At this time, 

no decision has been made as to a fix or corrective action to be taken to remedy 
this problem.V .... 

Legal - Eleven telephone complaint~ of ~lleged property damage by the static 
firing oftl;~ S -IC -6 stage were received at MTFon the evening of 8/13/68, 
shortly after the firing. The complainants were advised to contact the NASA 
Legal Office at MTF the following morning. Four of them wanted to leave 
their names and addresses, and letters have been written to these e:lclo sing 
claim forms and advising them of the procedure to follow in order to file a 
claim against the Government. No further word has been received from the 
remaining seven complainants. V 

Public Affairs - Mr. Robert Claveyrolas, French scientist, visited MTF on 
8/12/68.V 

I spoke to approxirrlate1y 125 members of the Kiwanis Club in Jackson, 
Mississippi, on 8/14/68. V' 

J.B.-- What kind? B



NOTES 8/19/68 BELEW 
'i/Jq9(~ 

AAP-2 AND AAP-4 PA YLOAD SHROUD: We have r eceive d informa-. 
tion from Phi l Culbertson advising that .P_:r::.. Muelle:r . has que s.!i9.r.ed _. 
the plan toJmild a new payload shroud for AAP-2 and AAP-4. br. 
MU:~il~r-'~ ' concern was ~xpressed in a 110te-t; M~t}:~;~-;7L;;iin/Disher 
after Disher mentioned th e plans to go to the new shroud in the last 
Management Counci l Me eting. Mr. Luskin now has the task of asse r,!1-
bling additional infOrma tion ,to re view this subje ct with Dr. Mueller. V 
ALTERNATE MISSION FOR BACKUP SATURN I WORKSHOP: On .... .:.-..... _=-
August 14, we briefed Headquar ters on two mission options which we 
are investigating. Both options have as p~imary emphasis "rnainte:i1.anc~ 
and rE:pairs" in s pac ~, with ~econdary mis sion for scientific emphasis 
under opti on 1 for stellar astronorny and OptiO::1 2 for Earth resourc.es -- . - . . 
~~periments. Repre sentatives from ML, MT, Bellcomm and KSC were 
in attendan ce. It was generally agreed that these two ml S s~ on option!! 

._.?- re attrac tive and tha t th e inves tigatiol"!s should conti!:1.ue!. Vrn addi:i-:ms 
it was re c omrnended b y Phi l Culberts on$ MIA, that a ~d:rd option b~ 
considered. This mission would be oriented to evaluation of man l

;;; 
~-~ . 

capability to perform effectively in space. experi.rnents in Tf~pi;lir and 
~ fnalTItenance, and ,space tnanufacturing ··e;pe rimen!5. BE·fo;e this 

L . 't I . ~sion can be defined, additional e x pe riment definition wcrk}s r':...quir~~ .:. 

) '~ k J he next revie.w with Headqua rters is plar..ned for J3...t..~«(O c~~.:: " ~ 26~. V-
I, • <!"to LM-A SYSTEMS TECHNICAL MANAGEMENT MEETING: The second 

::f{J....{.;t ''<,: ' LM-A Systems Technical Managenlent me'eting at MSC on August 15 was 
\ ,... ·r-':(\'-~/t!.t attended b y a representative of m y office. SevE::ral questions involving 
t( t;ht l ,) MSFC data came up during the meeting. E xamples ar<:"!: (1) the Ylgr:st 

Q 

:b cc:~e tr~jectory for SLA jett~son s~udie_s i~ required bY' GAEC..: (Pr~s-
sure and tem.pera ture analysis); (2) _co_ntrols and displa y vibra ticn da ta 

.Jrom Bendix are req'Jired; (3) a closer coordination io required with 
ATM Principal Investigators to d esign camera and cassette stowage . 
areas (Crew provisions stm;',age mod~.11e): These and cth~-r que stions 
will be discussed in detail with the appropriate MSFC project and sys 
tems engineering personnel. V' 
KC 135 ZERO "G" TESTING: The zero "g" tests for _LM/A TM tra.l!s.-
1ation between work stations and LM end work_ st~J~or .. k planned f~r 
.earJi August, will be d~la¥~s! approxim~t~ly £.::? __ months. due to aircrait 
being-grounded. V 
CONTROL MOMENT GYRO (CMG) TESTING: The first CMG and 

__ ~nv~rter assembly, which wa s received from Bendix Earlier this yea r , 
has ~cessful1y c'omplet~~ functional and ,vacullI? te.sts.: Electro
magnetic Interference (EMI) tests are pres ently in p -rogr ess. The 
_gMG wi~l be ir~stalled in the Astrionics torcpJ.e measuring fixture within 
two weeks if nO EMI problerns are found.v 

L.B.-- I’d like to attend this if schedule permits. B



NOTES 8-19- 68 BROWN 
~JIe>r9(,6 

GENERAL - On August 13, an order was is sued to Rocketdyne to 
. ~s·.~op wor~ on all remaining H-1 engines. This order was sllperseded 

by a part"ial termination notice on 27 engines on August 15. Detailed 
cost data and the rationale for this action were provided by TWX to 
Dr. Mueller on August 16 . In regard to the F-l and ·J -2, we have 

~- , 

accelerated studies which have been underway for several weeks to 
evaluate the most economical mode for partial termination .of hard
-;';~re which. i~ no longer needed (per the latest decisions by the A d-

minist= ?- tor,). Preliminary information. indicates that eig~~~ ~-=-} ar:-d 
J:hree J -2 engines can be terminated prior to final assembly. The 
c ·omponents and subas semblies will be carried to an economical 
state of completion based on optimizing the dollar savings and the 
integrated requirements for spare parts, ground test and production 
suppo r t (sustai.n ing engineering) hardware needed for th e balar..c e cf 
the Apollo Program. At this poin t it appears that -Ne can ·comple te 
our study in time· -to be responsive to General Phillips· reqll ,~st fer 
a recornmen dab.on from MSFC by August 27. V-. 
F -1 ENGINE :. All F - 1 engine s performed satisfactorily duri p-g the 
scheduled 125 _second fir i ng of S-IC··6 Augus! 13 ,at MTF. The special gas 
generato r o s cillation instrumentation installed for this test (th e first 
stage test wit!l the POGO accumulator fix installed) indi cat e d stable 

.GG operation. Engine performance was· well within speci£i c a"ti'on 
requirements. 

Because of our inability to satisfactorily simulate flow in the li:l~3 
on the F - 1 engine~ the bellows verification test program is being 
done on the engine system at RETS. The first three tests for 426 
seconds have been conducted to establish the resonant frequencies 
of the bd10ws. The test prog~a-~ requiTes- 2250 seconds while 

-- - --0:-
dwelling at the bellows resonant frequencies. During the bellows 
verification testing, the heat exchanger lines will be qualified at 

. the increased flow rate~f:ound to be required as a result of the 
AS-SOl and AS-S02 flights. A .th~rd objectiv,e, the evaluatio.n 
.heUum inlet bellows . from two particular lots which .. ,developed 
cracks during production engine acceptance testing earlier thi::- year, 

r is ais~ being accomplished. V 

J-2 ENGINE - A successful 320-second acceptance test of S-Il-505 
was conducted on August 9. _All J -2 engine performance was 
sati sfactory; however, a thrust shift was experienced on engine 

-j - 2076 due to flow dis turbance in the gas gene rator LOX boots trap 
line. · This phenomena has been experienced over the years in the 
J-2 engine program and has been thoroughly investigated. Ana lysis 
by Rocketdyne and R &DO have shown the thrust shifts to be of no 
concern to the engine or vehicle. V 



NOTES/ CONS TAN/ 8- 16- 68 

~/1&jrr<> 

LABOR RELATIONS 

The union contras:t between The Bgeing Company and the 

International Association of Machinists and Aerospace Workers 

(lAM) expires midnight, October 1, 1968. According to report 

from Boeing,; negotiations are currently being conducted and pro-

gres sing satisfactorily, hopefully leading to a new three year 

contract prior to contract expiration. Additional information will 

be furnished i ll future Notes on the status of negotiations. V 



NOTES 8/19/68 GEISSLER 
9.1t~~~ 

1. Deficiencies of LM-A for Unmanned Rendezvous: 
From information derived from a careful reappraisal of the July 23 
presentation on Unmanned Rendezvous (U /MR) by MSC, it appears that ~ 

~:~ ~ _ <:ie signed maybe incapable o~~!s.E.!!:L::g JdlM,E. __ ~y. ,, ~~.~~.<;?~!?_ .- . 
of deficiee..sl.;.~ •. C;s s.~ciaLeJLy.d th the_J?Jjm~Lr..Y..._9u.i<!~.E.£.~ . .li~y-~g~i..~:!~nd 

,_Control Syst:..~JP'~9~~S)~. __ MSC makes the following two statements:-
(1) "Ground update of LM -A state ve ctor following insertion is de sirable. II 

(2) "Catch-up phase of rendezvous will be ' ground controlled (automatic 
onboard backup using PGNCS). II The MSC proposed ground control tech
nique would use new procedures to be attempted experimentally in the 
bS.:..2~~5_ ~~!?si~n f;; ~hefirst · ti~~ . . E~~~~~ith thi 's g;~ound update the -
~M-A state vector can not be determi!-1ed as , ?-ccurate as that of the ~U, 

.. inert,~~yst~!:.1_~and we have found by error analysis that the IU_,~Gl:s ~n- -

... adequate due to cumulative system errors to do the job unless a radar 
,.!l..pslat~ me.~od ":Y:9-~ .~~pl~y~.~. Additionally, the -AAP / LM -A Requirements 
Document, Revision E., July 3, 1968, sta.tes U /MR will conform to PGNCS 
limitations rather than PGNCS be modified to ~meet U /MR requirements. 
~k ws _ . ~ - "'~\oJ-C .u .• , aJ~ t · Furthermore, there is no assurance that the LM-A is capable of living 

v.i"t.- within U I¥R. propellant""'''allocations,. because 'the MSC error analysis did 
fsi.J..l1. \:R. - - -~ 

not include provisions for launch windows. The ad~quacy' of the simpli-
fied steering scheme as proposed for the LM-A has pot been validated to 
be suitable for the longer burns needed in AAP. A fin<;tl selection at this 
time of the U IMR ~onfiguration should not be made. V'We need some time 
to validate the LM-A system or suggestan alternate. vif the LM-A sys-

........... tern should be cho sen at this time, before ve rifi cation of the suitability of 
...,.. --No ~ the system, we r~n the risk of,~l.ng.-S0 <;.sc,ep: .. . ~e .... ~.:~led r:2.-0~ for,;.. 

the ATM. We plan to send a group of people to work this problem further 
fJa1- ~ -with theG'ruman Aircraft Company at the detailed engineering level as 
iJe.!/;"- required. This action is currently being planned for August 21, 1968. V /2. .. MSFC Thermosphere Measurement Program: Two papers which were 

generated in the preliminary analySiS of MSFC Therrnosphere probe data 
were presented at the Eighth International Science Symposium in London, 
July 1967t and have been published in the book, "Space Research VIII, II 

(COSPAR ,proceedings). The ~o papers are entitled: "Diurn8:! S':!.r:.vey 
~~!.. th_e The,rn:-osphere: (I) ~,u_t~al Particle Results," by Mr. R. E. _§..mith, 
and ".Diurnal Survey of the Therrnosphere: (II) Charged Particle Results, II 

by Mr. W. T. Roberts. Continued analysis of the Thermosphere probe 
data has provided additional information concerning the temperature and 
chemical composition of the atrnosphere which will be yery helpful in our 
studies for a more refined upper atmosphere dynamics rnodel for use in - --' ._. . 

the MSFC orbital studies. V 

Ludie Richards


No! Not acceptable! B



NOTES 8-19-68 GRAU D g!;>ti 
~J 1~9<[A .J 

ENGINE CONTAMINATION: In regard to your question on NOTES 7-29-68 BROWN 
(copy attached), our investigation into the cause of the engine contamina
tion cited in your note reveals that .in both instances the contamination 
~~uld have been generated by sources ' exter~al' to the en~. A~, KSC, the 

\ installation of an antivortex screen stiffener and changeout of the stage 
PVC duct were the contributors; at Santa Susana, a facility pre-valve lip 
seal was the culprit. Lack of periodic maintenance on the facility pre
valve apparently resulted in over use and resulting fatigue failure of the 

' lip seal. However, we have been concerned about contamination of engines ' 
tor some time. In March 1967, ~e ~onducted a comprehensive survey at Canoga 
~ark in this area finding several factors- contributing to contamination prob
lems. Rocketdyne resolved these discrepancies to our satisfactio~, estab
lished a contamination awareness program for indoctrination of their personnel, 
and a working group to monitor and improve contamination control wherever 
possible. We have continued to monitor the contamination controi program 
at Rocketdyne and generally considered it was being operated satisfactorily. 
However, we frequently find contamination in engines. Recently, J-2 Engine 
2131 was received in this Laboratory for quality verification; This engine 
was a flight version routed to this Laboratory in lieu of NAR/SD, the orig
inal consignee. The engine, although perfectly acceptable when subjected 
to ambient test, consistently exhibited excessive leakage in critical valves 
when subjected to 'cryogenic tests. The leakage was determined to be ~aused 
~by contaminatiO,n, apparently "self-generated" due to design of the J-2 engine. 
-We believe that contamination of engines can be attributed to: (1) Sources 

external to the engine (stages, facilities, equipment); (2) h~man .. failure 
~O;"afety wire, " tools, nuts, bolts, etc., not accounted for); (3) design of 
certain components which make them generators of contamination or "self
contaminators", a problem which cannot be solved until design is changed; 
(4) lack of complete reassessment of contractors' deSign, m~nufacturing, 
assembly, and modification processes toward elimination and prevention of 
contamination; and (5) personnel have still not _recognized the importance 
and necessity for cont~mination control:- We are presently collec"ting our 
personnel with expertise in this area from other work assignments, and to
gether with P&VE Laboratory personnel, plan an immediate reassessment at 
Ro"cketdyne, Canoga Park, in an effort to locate and correct any existing 
deficiencies. We plan a similar reassessment qf __ our stage contractors 
after completion at Rocketdyrie.~ 

IU STRUCTURE: We have three people at KSC conducting an analysis of AS-205 
and AS-503 IU structures to assure that the honeycomb_ core " to skin bonding 
has -not deteriorated an"a is flightworthy. The investigations conducted to 
date include Eddy-sonic, X~ ray, and ultrasonic tests in accessible areas. 
The results of these tests are as follows: IU-205 has four areas suspected 
of debond; one area approximately 3/4" wide by 15" long, one approximately 
3/4" wide by 18" long and two circular areas approximately 1" diameter and 
4" diameter. In addition, the access door was tested and found to be de
bonded along the top edge. IU-503 has six small suspect areas which appear 
to be minor. Record traces were examined at Tulsa and the structure appeared 
to be acceptable at time of manufacture. IBM/Huntsville has a representative 
participate " in the inspection with our people. IBM and North American, Tulsa, 
had people scheduled to arrive at KSC August 16, 1968, to verify our findings. 
Should our findings be confirmed that t1).ere are debond area~, repairs can be 
made in the stacked position. , 

ATTACHMENT: NOTES 7-29-68 BROWN (Dr. von Braun's and Mr. Weidner's 
copies only) 



NOTES 8/19/68 HAEUSSERMANN 
1/J19~ 

1. Advanced Stellar Astronomy. Dr. Roman of OSSA has made an 
informal request that the Astrionics Laboratory determine, with the .' .. . 
aid of potential principal investigators, the requirements ~hich should 
be placed on an orbiting stellar imaging X-ray telescope. This work 
would be very interesting to pursue and could lead to· an importal'l:t 
project for this Center. In order to dete'rmine what would be involved, 
a meeting was held on 8/7/68 with Dr. Roman and some of the 
potential principal investigators. The investigators with whom we 
met were Dr. E. A. Boldt, Goddard Space Fllght Center; Mr. E. T . . Byram 
(representing Dr. H. Friedman), Naval Research Laboratory; 
Dr. G. W. Clark,Massachusetts Institute of Technology; Dr. R. Giacconi, 
American Science and Engineering Company; and Dr. R. Novick, 
Columbia University.~-



NOTES 8/19/68 HEIMBURG 
1JY1~) 

ACCE?S, J,\RM , NQ,. 9 The Flow 1 Access Ann, (AA-09-01) was installed in the .. -,'·v-,-.J; I 

Test Area on 8/IZ~ the Environmental Chamber was delivered on 8/13. The 
ControtJ:9fls,9i1e is due from Boeing on .8/29. ' We are now in the process.o.f 
checking out the Env i ronmental Chamber. ~ 

J-2 THRUST CHAMBER On 8/9, during a J-2 thrust chamber throttl ing test Eft 
Test Position 502, a failure occurred which resulted in thrust chamber 
burnout (refe,rence NOTES 8/12/68). ' The subsequent i nves t i gat i on has shown 

' that engine- f.uel valve body breakage was the primary failure. A detailea~ 
examination of the fuel valve revealed no faultY ,or malfunctioning parts -.
Neither was there any evidence of slag ..... o-r ot-her discontinuities ' in the ' 
body casting , which could have weakened it. ' All test data indicated this 
was a normal test until the valve body separated. Both instrumentation ' 
and control data ver ify that the valve was fully open and remained fully I 

open until the failure occurred. This fuel main shutoff valve was an 
early J-Z valve used on J-ZS R&D tests at Rocketdyne. Because of the 
start sequence used in our chamber tests' •• LJ~,h~ , __ valve , is, thermally shockecj 
from ambient to about -400 F, at the same time the full fuel pressure Ls : 

'ap.plied (~e~~~, f~9",,,,~Y~!~,~.L Thi's is the <2.~_ I _ y difference, from the J-2 -
fligh-t -,~nglne apprlcation. A flash r,eport is being prepared. P&VE are 
continuing the investigation. This failure is not expected to impact the 
~aturn V program. ~ 

F-t ENGINE Five F- l engine tests were conducted this week, FW-096 through 
FW-IOO. On 8/13, tests FW-096, -097 and -098 were util ized to investigate, 
with an upstream pu l ser, the fuel suction side oscillations. On 8/16, tests 
FW-099 an,d -100 were conducted to obtain additional data on the lox suction 
side utilizing the S-IC-503 POGO fix. V-

F-I TURBOPUMp· (POGO) No test activity last week; next test scheduled 8/27.~ 

s-Ir STRUCTURAL TEST PROGRAM The S-II (V7-Zl) Structural Test, Phase VB, 
was rescheduled by R-P&VE from 8/22 to. 8/26, to allow R-P&VE to complete 
the final testing on the "G" Structure prior to further testing on the 
Vl-Zl Stage. ~ 

S-IB (MSFC) Chrysler Corporation Space Division has approximately ten 
people left at the Static Test Tower East.~ 

S-IVB(SACTO) S-IVB-507 was installed in Test Stand Beta 1 II for pre-
static checkout . The acceptance firing is planned for late September 1968.V-

HOBfllTY TEST ARTICLE Two test series were conducted this week on the 
Bendix Unit. Additional testing was scheduled for the week of 8/19, but 
the ~hase truck boom was damaged slightly during a demonstration drive 
of the General Motors Unit. Testing will resume as soon as the condition 
can be corrected. ~ 



NOTES 8-19-68 HOELZER 
<2/J~~ 

NEGATIVE REPORT. 



NOTES 8/19/68 JAMES 

~/J~Cf1h 
1. S-IC-6 Static Firing: 

A piece .pi a slosh baffle was found when the emergency drain valve 
~'-;-emoved to inspect for stress corrosion of ring baffles in the LOX 
tank. B,oeing has made a thorough inspection of the tanks and con
firmed that the failure occurred due to loads sustained during LOX ' 

'-- . . 

i~lling.;. It is anticipated' that a~g~:r ",~~~V(, fill ~i~e "?Jill be ,requir,ed. 
in the future prior to going to fast fill. Action required on S-IC-3 
is still under study.V 

2. S-II Battleship: 

The S-II Battleship is tentatively scheduled to be fired August 26, 
1968, ba~sed on Rocketdyne's deliverY,of the repaired engine, J2078, 
on August 17. ~,his test is to verify the Sump Baffle Removal and the 
new Sump Screen installation. Reviews of test site operations and 
controls have been completed by Test Laboratory Team chaired by 
Mr. Elmer Ward. Corrective actions required by this review and 
earlie'r reviews performed by the resident office are scheduled to 
be completed prior to the next firing ' V ' 

3. S-II "c" Structure Test: 

The "c" Structure one engine out test without external heat, which 
previously failed, was completed August 14. The remaining one 
engine out test with external heat applied is scheduled for August 20. 
These tests will verify the adequacy of the thrust structure modifi
cations now being installed in S-II-4 at KSC. ~ 

4. MSFC Resident Office at KSC: 

We have cpmbined the Saturn V and IB functions of the MSFC Resident 
Office into a single Resident Saturn Program Office. Jack Lee is 

""'-'-' ,. 

chief, with Dick Shute as deputy. V--' " 



NOTES 8/19/68 JOHNSON 
<g/)1 C;;J 

Nothing of significance to report. 



NOTES 8-19 .... 68··· XUERS 
'61z4~ ,:t. -~~ ..... ,,; 

1. Qontingency Payload for SA- 503: All _necessary weld repai-rs 
have·'b;;-e;; m~de "C;ri bott·;-' S''!'' di ame t er ta-nks; the first of the se tanks 

.. -. ..., " . ' . 
has passed hydrosta tic t e st whi Ie the s890nd 'tank h~s been installed 
in the hydrosta tic tower, Also I the lirsC45 lf di ameter tank has been 
welded. Weld repairs for this tank are in process. We have worked 
in two shifts on these tanks during the week and also worked all 
Saturday on this job in or:ler to meet the extremely tight sche dule for 
delive ry on September 3, 1968 . . _ 

2 , Revi2w of Structural Int€',grity of IU-20S and -503: Mr. B. K. Davis 
from our laboratory I in a joint effort with, QUAL Laboratory I re viewe d 
these two structures a t KSC. All records of work accomplishe d at 
Cape Kenne dy on both units were examined and a v i sual review of the 
structure s was · conducte d . No s ignificant proble ms we re found. Some 
doubts were rais e d by QUAL -Laborat ory re pre sentat ive on soundne ss of 
bonding in a few a r-sa s I base d on ultrasonic testing . I nve stigation of 
these indications i s ~onti:nu:ing 0 ""~ 

3 . Neutral Buoyancy Simulation: 

a. Hardware for fireman's pole stowage and installation was 
received and installe d in the Neutral Buoyancy Simulator , Test runs 
for two different methods of installation from the stowed position to the 
deployed position have be e n made last week with s everal test subjects , 
The next sche duled t e st I ~ealing of the aft dome penetration, will begin 
on August 20. This test has b8en delaye d six weeks because of late 
delivery of the s e aling hardwan.:, from MDC. V 

b. Arrangeme nts have bee n made with MSC to train four of our 
eiv! 1 service personnel as re compression chamber operators. They will 
travel to Houston this week for eight days of qualification training. y /' 

\ 4. Support to MSC: Several weeks ago I ..M§'Q had called on us to, 
_evaluate 25 contract change proposals for them with respect to manufacturing 
and manpower requirements . TWe nty-three of the reviews were completed 
last week. The..:~ e~t_ima~on these proposals totalled approximately 

11 .... '~~/, 198, 000 manufacturing manhours , The recommendations of our personnel 
I/!\J 'iCA C .t: t .. '.tt'A' ,--: were 171,000 hours, or a raductionof 2~~_00hour:-.: V 

-: ~ . "r 
. \ t I' r <; '/ .c hA; s:-r) -. h~ t- ~ .\{ 1 I' ,7 r·,-C 

. r " J I \ • If ~ 
" 'f-.1 f. tj l<,IiI. I > (' ~' r ~ ' ':-lu.:. 

~ I . , 
...... . -.......D 

W.C.--This is a very valuable type of contribution to Apollo and it’s funding problem. B
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NOTES 8-19-68 LUCAS 
<lito ~<r~ 

_ 1. S-IC-s06 RING BAFFLES: Post static firing inspection of S-IC-s06 
~X tank_ revea~f?,d a

c 
'eFo_ken piece of baffl: approximately 4 x 8 inches in 

the ' LOX sump. \ 
2. CRACK IN LOX SUCTION LINE FLANGE (S-IC-4): A crack has been detected 
in one of the floating flanges of the LOX suction line of S-IC-4. Stress 

~~orrosion is suspected; investigation is being conducted by The Boeing _ 
Company and our Materials Division . ~ / 
3. POG0 : S-IC-6 was fired successfully for 125 seconds on 8-13-68. The 

-fQGO_ accumulato~s functioned as predicted according tQ. __ -'~9..u.~~k.:-190,~'~ ~ata._ 
Complete data to fully evaluate the system should be delivered to R-COMP 
today. ,A five-li~ accumulator POGO analysis shows AS-s03 to be a very , 
stab1,.e vehicJe. v"I'he smallest in-phase open loop gain margin- calculat'ed,-

........... _ .. - ,., 
us ing nominal data , was approximately 9 db in the second mode. \/-
4. SA-SOl AUXILIARY PROPULSION SYSTEM (APS) ANOMALY TESTS: Latest testing 
has revealed that the probable cause of the low chamber pressures noted 
on several of the engine s during early flight and prior to the excessive 
heating was restriction of propellant flow in the engine injector oxidizer 
feed passages. Tests in which engines and an injector were exposed to ,. 

~propellants in a sea level "burp firing" and then held at atmospheric 
conditions for a period of time simulating the launch pad hold times show 
that these conditic ns cause the restrictions in the oxidizer feed tubes. 
Examination of an engine and injector- revealed that deposits of some 
material probably caused by a reaction between the oxidizer (N204), moisture 

-' 
" - I" ,in the air, and the engine injector material were clogging the entrance 
6~ ~U~ to the feed tubes. The solution to the problem would be to restrict the 
~~;~ ~ exposure of the injector to propellants. This has resulted in the re-

I commendation to c.!.elete "bur!:_~iring" a~...!- S.s:. Further tests and analyses 
V are underway in order to provide a more definitive explanation of the -D/ phenomena. y 

5. CENTAUR STAGE RESTART FAILl~E: We have been invited by Lewis Research 
Center~eRO to part icipate (as observer) in the investigation of this ' 

.lB:i lure which occurred on 8-10-68 and we are responding positively . Pre:-
/ liminary analysis indicates that~eezing of H202 due to a cryogenic leak 
~ may have, been the cause.~ 
~ ~ 6. EXPERI MENT No. 42: A call was received from NASA Headquarters relative 

to how much it would cost to stop work on our experiment No. 42, "Surface 
Adsorb-ed Gase's." The r eason f or conside!'ing stoppage is cost saving. , 
In- C'Onsider-ation of the total costs of AAP, c~ncellation" -;;-rauSt'e're~- i~ -

,,,,ko~.§e E.L~g~m~, __ ~~ewhat :v~~m.~~.l.: I ;,..~_ I 

, . ATM EVA WORK STATJON~ELcrCA~ION: Based~ on an assessment of the most 
effective approach to conduc ting EVA, the LM/ATM EVA Working Group has 
recommended that the sun-end and the LM-ena~orkstations be relocated. 
l\t the request of R-ASTR , we are generating an ECR to describe the change. 
Subsequently, cost and schedule impact will be considered. V 
S. AAP-2 COROLLARY EXPERI MENTS: We understand that Mr. Luskin will base-
.line an AAP-2 experim2,nts list by approving one of th-e-- folloXliD8-QP1.i~ 
at the next meeting of the Blue Ri bbon Com:nittee: (1) A joint MSFC/MSC 
recommended exper iment listw l. t fiTi1r J55U1os:- "control weight; (2) Simi lar 
to Option 1 except the ~ntro l weight wi 11 be_Jeg.uced by 500 lbs.; (3) A 
list which include s ~ll six propo¢ed Earth Resource experiments. We are 
presently establishing experimen4 control weights for the three options. 
These weights will be coordinated with MSC when completed. I ,,.........--

9. SUPERSONIC TR~~SPORT PROG~~~; Personnel from NASA Headquarters, the 
FAA, and JPL visited this 'N'ce k tb review our Seals work in support of the 
SST. They seemed to be f~pe~ia~ly impresseq and pleased with the scope and 
va~iety of our polymer synthesi effort. , The accomplishments to date seemed 

{""'to insure continuation of fundi g for our work i / r' ,. , 
'_ __ -->-"> p~S e. S'J- LU t f\. :L~ ~ LL~ b tr~ ~ \ t i IS ;-

~) 

B.L.- Have we informed MSC about this? B

B.L.-- if I can help, please furnish me the dope to defend this experiment. B



NOTES 8/19/68 MAUS 
.<:B 12.-0 91 A 

NATIONAL ACADEMY OF SCIENCE RESEARCH GRANT: 

Dr. Robert Guest, Dartmouth College, has completed three weeks of field 
research at MSFC on how MSFC has organized and is managing the ATM 
Project. The objecti;eorFil'sstuclY··is· to - doc;J'me~t 'he; NASA -manages .-

--co~'pi;~' technologies for possible consideration by managers of complex 
programs in industry and other government agencies and as an aid in updating 
university instruction in management at the graduate level. Dr. Guest was 
quite impressed with the competence of the ATM managers interviewed, 

,'./ . with the spirit exhibited by the people working on ATM I and with the work 
• - ,1"...- '-ac66m"i)lished under present NASA budget and program unc;rta1nties .'/Dr. Guest ;::.-----
~ t( : . also commented on. tl)~ . ...l:ttljq~~D~~~_ of. !b~ .A1'.M....£!"_ga!!iz,9..g_2.I2~L.?r:E.C!f1.g~~~.~. and 

'/ . relationships within the Center. The s.tudy, undertaken under a grant from . 
J Mr. Webb to the National Academy of Science, is being directed by Dr. Leonard 

\ Sayles, Columbia University professor and consultant to the Administrator. 
-" Dr. Guest will have a first draft of his study to discuss with MSFC the latter 

---.-,--~ - -
part of September or the first part of October. v,'''' 

STANDARDS OF PERFORMANCE: 

Dr. Mueller has initiated a study of ..b<?usek~~ping activities at the MSF . 
Centers. It is intended that the task group will establish" standards of 

'-. __ '-.. . • P" '~"" ........- ... 
'*! living". i~ the areas of: Common Supply, Custodial, Printing and ReI?roquction, 

Facilities Maintenance, Security, Transportation and Utilities. v<--....... / 
Since it is recognized by Headquarters that 'MSFQ _ha.s made drastic reduction.s 
in these areas, the task team first visited MSFC to collec~ data from which _ _ ~4.~__ .. 

standards may be developed for application to the other Centers. It is not ................ .' -- -_ .... 
expected tE..~t this study will make further cuts necessary at MSFC. V 



NOTES 8-19-68 MURPHY 

~hoc;t)J 

MSF Safety Survey of MSF Contractors: An MSF Team, which is 
composed of Messrs. Lederer, Bolger, McGuire, and Myers will 
make a Safety Su rvey of the MSF Contractors . (NAR and McDonnell 
Douglas) in California, August 20 - 23, 1968. I will accompany 
them. V/" 

Some of the areas to be reviewed are: 

- Contract safety requirements. 
- NASA and contractor documentation of safety 

program requirements. 
- System hazard analyses and control. 
- Risk management programs. 
- Accident/incident reporting and investigations. 
- Needs for safety standards and guidelines. 
- Fatigu e as a factor in risk management. 
- Manned space flight awareness programs. 
- Any safety problems encountered by contractors in 

meetin g NASA requirements or in interfac~ with other contractorV 



NOTES 8/19/68 RICHARD 
<1,11-0 

No note s this week. 



• , 

NOTES 8/19/68 SPEER 
'ghpg:[h 

'1. A-A..P Ground Command Requirem.ents: Reference my notes 
7/29, SCime - subject (copy attached). The total AAP 1-4 onboard 
systems now have 1270 single command function~ that c ,ould be 
addressed frOln the ground-. In coordination with MSC and R&DO 

~ v.:~. ha ve identified .?_?,~_ ?£ thes e functions ~hiych the~~::_~~n,C!.!?~ have 
a need to acces s .:, 2 This includes all modules and the CSM. Because ... ~ ___ .-.,....- .... ,~- ... ~ oil I • 

/-' ;"" I :"(!/I~ r of the complexity of the total mission and the ground network check
r.:: /( .. ,: ! out problems involved, only one universal ground command program 

; , will be written, programmed, and validated for the entire AAP 1-4 ' 
"'-... ''''' 

__ .~ 'e 
mission sequence. This tends to increase the command require-

----- /,;), ,,~-- I J 1-
~"":: 1L. . 

ments when considering a single mission. The pres ent requirement 
is well within the tech..l1.ical capability of the ground systems'. IL9:o~.§ , 

A~?S~.~~4, however: the somewhat arbitrary c e iling of 506 established 
by MSC for their Flight Control Team. An 1.1SC/MSFC Ad-Hoc " 

...,.. - - .... ·r -

Working Group is now actively working this problem with a goal of 
mid-September for the final identification of AAP ground command 
requirements essentially within the above ceiling. 

2. Lunar Debris Policy: Bas ed on MSC .and MSFC reconlmendations, 
OMSF has established a lunar debris policy which ?-dopts the MSFC 
S-IVB/rU post separation trajectory {slingshot}. In addition, _OMSF 

. .--'"' 

is res~~~,tE.g, tha.t OSSA adopt a more realistic position with respect 
to lunar impact. The E~~~nt QSSA policy does not distinguish 
between LM landing and booster im.pact and confines both to the 
-~p?llo Landing Zone (~ 5° latitude, ~ 45° longitude). This policy is 
o~vi~~sly iI'!lp!a.<?ti~al to enforce,~ V-

3. Target Update: vVe are participating in the joint MSFC-MSC 
effort related to real-tinle target updat~ implementation. Du~.ing 

the meeting at MSC on 8/ is, test and verification procedures for the 
real-tim.e computer (R Tee) were developed and - as a principal 
guideline - it was agreed that 110 t~:z..:get,_,!p_clate would b~ .. considered_ 
}~ ~_~ .a~~~~~e~ in any ~",~Y the L/V switch selector functions. V--

4. Mission Failure Contingency Planning: We have discussed the 
MSFC conting;ncy planning with the Safety Office (Jim Murphy) to 
provide his .. participation in any mission failure investigation. v---
1 Attachme nt 

as state d (Dr. von Braun' s copy only) 

F.S.--What do you mean by this? B

Could I get a briefing on this not just with established figures, but a selection of typical command functions and attendant problems? Please arrange with Bonnie



NOTES 8-19-68 Stuhlinger 
~ hlJgv~ 

1.. TESTING OF ATM -A INSTRUMENTATION: Thermal-vacuum studies
and tests of the ATM -Goddard experiment_ (X-ray telescope) are presently 
under way in our sun-simulating thermal environment facility; the tests 

'- are· conducted by Astrionics Lab and the ATM Pr.oject Office. ' Test items 
include the front end of the telescope with the solar heat shield, the filters, 
and the film cam.era. E.o far, it appears that the camera is in good shape; 

._~~efilters may require more protection .. 1,,/ 

2. CONTAMINATION EXPERIMENT T027: Thi~~xperiment, consisting of 
~ ~ sample carrier exposing optical samples to the environment, and a 

• '. I ~hotometer recording light scattered by contaminants, ~isEresently in sorr,:e"" 
!.te,(.,..-.,r,;.r. __ ~~Eg~r~pfJ::>.eip:~ E~~y.e..d fr0!ll._~~~~~_l!.e;.112:1~q,j)jghU~,_~~~.- 2 becau,.s e _9L 
Jr--~- g.~e::~l . weig?t .. ~r.:d ~nt :'~:..:.!~?3.J~r ~~ l7~~ Dr. Mueller 'has expressed 
L\I" .5.1 Q . renewed interest in contamination experiments. MSC is supporting us 
/~t ",r' ... , strongly in this project. It will be the only experiment for the scientific air-

10" ~i. / ~ lock; there is a possibility that the airlock will be located in the structural 
/'t , ,,~ transition section (STS) rather than in the MDA. A meeting 'will be held on 
-t 0\":-' ,1 8/22 with H a l Luskin in which we hope to obtain a go-ahead sig,nal. Jack 
I. ..j 

rl . .A ~ Waite and Lee Belew are giving this project full support. 
".----

~. HIGH ENERGY ASTRONOMY EXPERIMENTS FOR AT M FOLLOW -ON: 
Jtesults of this study, an outgrowth of the EMR Project, w e re pres ente d to 

PerC i , :--T\ J tnembers of OSSA and to the Optical Panel (Dr. Spitzer) of the Astronomy 
l I • 
1'.(' ( !I. (( 

' lssions Board on 8/8 . Subsequently, OSSA requested a list of advanced 
technologies which will be - required in connection with X-ray, gamma ray, 

(..o.~ ~1 \ 
I and far UV space experiments. We are pr esently compiling this list with 
, ,>:,'" ' ':' \ the support of ASTR and ASO. 

f;~ I .. ,,; \"ollowing the High Energy ATM Follow-on Briefing to OSSA, _the Phase II 
I'"~ ~I; ~ I ' . ~ffort of the study has gotten into full swing (SSL with Brown Engineering). 
'- ~ fome significant milestones which have tentatively been established are: 

~ September 3, 1968 Freeze of experiments definition 

October 15, 1968 Review of final report outline and major 
items of each section C C C, \,I I 

.... . 
November 5, 1968 . ,_ . 'i ( . -

.;-> 
Draft of final report and in-house ~ 
briefing \./ \, __ J_.: 

November 15, 1968 Completion of the study. 

4. VISITOR FROM ERC: Dr. Hector Ingrao visited here last Friday in 
connection with his attendance of the Astronomy Missions Board Meeting as 
a member of ERC. He has become an employee of NASA/ERC, but he still 
maintains a desk at Harvard College Observatory. _!ngrao has the task to . 
puild up an experimental astronomy program at ERC. Bill Jones discussed 
our new lunar thermal model, and Ingrao agreed that it was the right approach. 

C. $. . , ( 
---, :-t'~'''~ 

V " 

Lee Belew--What’s the latest on this? Clearly this experiment is important for ATM and all follow on space astronomy projects. B

E.S.-- Let’s cooperate in joint objectives, rather than permit a roles & missions fight to develop. B



NOTES 8/19/68 TEIR 
7Y/lQ.o9~ 

SA-l05 PMPFR AND PFR: Due to the requirement to coordinate with 
many events to be held by Headquarters, other centers, and MSFC, to 
assure proper support and representation, we have had to again shift 
our PFR date~. The PFR is now scheduledto b~-h~-ld-S~tem~er_.5_ ~nd 6, 
1~68!vWe have also scheduled backup dates of September 16 and 17, 19.?8, 
.for the PFR and would plan to s1.1f(1:0 the"se dat~s if the CDDT slips at an _ 
early date. The PMPFR is still scheduled for August 27 and 28, 1963, 

~-and will be held at LIEF. ~ 

DOCUMENTATION REDUCTION: As you will remember, during the 
POP 68-2 budget discussion with Gen. Bogart and Gen. Phillips the 
subject of documentation reduction for cost reduction was discussed. 
The following is an example of what we are doing in the Saturn IB G. E. 
ESE contract. We have now taken action to ~liminate lirom. the contract 
Documentation Requirements List 29 line item.s during the first three 
"months of the follow-on co~tract which begins O~'tober I, 1968, apd_39 _ 
line items during the nine month period which begins January 1, 1969. 
We estimate that !E.is action will save at least $117, 000. 00 during the 
contract year. ",------

PAY) 
SATURN IB POST- REDUCTION/POST-APOLLO LAUNCH PERIOD: 
As a second priority only to AS-205 activity, we in the Saturn IB Program 
Office are working to develop a plan for the Saturn IB postJ:t~duction/ 
post-Apollo launch period. This will be a plan directed towards minimum 
post-production annual cost for maintaining the Saturn IB in storage with 
as close to a "zero" change policy as possible. This will have to be done 
in conjunction with a minimum cost procurement plan for 213 and 214 

"and with minimum funding in FY -69 and FY -70. The production periods 
for the various stages will be different because of contractor considera
tions. We will undoubtedly produce S-IB stages early and will IoEow 
Saturn V production on the "other stages. This plan will be the initial 
input for the joint MSFC/KSC team to be co-chaired by Col. LaHat~e 
on this subject. v / 



NOTES 8/19/68 WILLIAMS 

C(} ~ :>~b 
1. Lunar Prog ram: Ben Milwitzky and Mike Gruber (M1:~)< vi~~~,dv'_;"'~C 
MSFC on August 14, 1968, to discuss changes to LRV/ Work Statement, 
which was rewritten accordingly. Mr. Milwitzky w as , briefed on 

-"' (/~ .. "· -' ~ .,".;:- ' ., );1./. ~ , ... 

MSFC material to be presented to the ~..YIWorking Group on August 
28. A tentative MSC meeting has been set with MSFC and Grumman ~. 

on August 21, 1968, to review LM/LR V interface and design data. \// 





NOTES 8/26/68 BALCH 
~ ?-<;9\'\ 

]) -P/2-7 

S-.IC --6 .. Static F iring Evaluation was conducte d on 8/19/68. There were P<:_" 
~~~usual a n omalies , and those minor one s which did exist have been prope rly 

dlspositioned. Engine performance was excelle nt in the area of thrust l e v e l 
repeata bility. I?ere were no problems with the POGO modification during 
.tirin g, and inspection after fir ing reveal e d no d e trimental effect to the POGO 
h ac:' dwar e . Of p rimary concern was the ,da:nage d lower ring baffle in the LOX 
tank, previously reported. In a meeting at Michoud on 8/22 / 68, it was decided 
that rework of the rin g baffle will be accomplished at Michoud . Shipment of the 
stage to Michoud is planne d for 8 / 29/68.V ' ' 
s .. n~ 5 - R e moval of stage from the A-I Te s t Stand for insta llation in the Vertical 
C he ckout Building is set for 9/6/68. Reinstallation in theA - 1 Te st Stand i s 
p lanne d for 10/1 0/68 , and shipment t o KSC has n ow been rescheduled for 10/2 2 / 68 . V 

S -I1 -6 - C ryogenic proof pressur-e test and static firin g, previously scheduled 
for 9/5/68 a nd 9/17/68, respe ctively , have b een tentatively r escheduled fo r 
9 /12/ 68 and 9/24/68, respectively. v / 
H··L?yer Project . .. This pro ject is b eing conducted by R -AERO and involve s the 
insta.llation and operation of a , phase doppler network. The main receiver will be 
2.t MTF, and transmitters will be loc ated at Michoud, Kees l er .. AFB, and Picayune, 
M ississippi. Initial installa tion of the Banjo Antenna System at MTF has b ee n 
completed. v -
Unive :rsity Research .. We have furnished Mr. D. H. Newby at MSFC a list of 
additional resear ch acti v ities for review by R &DO and 10 to determine what 
p rojects could be ass i gned to MTF for p erformance by Louisiana State University 

.2.nd Mj,s sis sippi State Un ive r sity. Dr. Whitehur st of Louisiana State Unive r sity 
.... ~;;3.5 at MTF this past week to discuss the performance of research activit ies for 

NASA a t MTF.'/' 
Navy Ac tivity a t MTF - Mr. Richard Holton of the Navy O ceanographic Office 
arrive d at MTF on 8/20/68 to ~,test of computer software program~ on the 
S DS-9 30 and the SC-4020 film plotter at the Data Handling Cente r. V·-
BOMEX Program - J:0.:I¥,_pe:r:sonnel visited Wallops Island. this part w eek in 
connection with the data system for the BOMEX Program. MTF presented a pla~ 

" f cr a totally automa t i c system, and Wallops presente d a plan using a mam~al system . 
.. ESSA indicated that the automatic system was XQp.st ,acceptable .1/ 
Rt:g~ona.l Work by GE MTSD - We have received from GE MTSD a reque st to use 
certain MTF da ta a nd calibration faciliti es and specifically to do w ork u n der 
contra ct for the Bureau of Commercia l Fisheries at Pascagoula, Mississippi. 
A c t ion i s b eing take n to favorably expedite this request under the correct f ormula 
to as sist r egional econolny . V 



. p 
NOTES 8/26/68 BELEW L-le} _~? L f 

<t/').(. 9(lJ tY' j;'" 'i 
LM-A PRELIMINARY DESIGN REVIEW: I.h~ PDR for the LM-A has 'f, / . (')\" 

tentatively b een established for the week of October 7, at Bethpage, New ~---... .... , .• ' . ,_...-- ", I 
York. MSFC and MSC are reviewing preliminary Grumman documen- (,jJi'-:o?..!Q 
'i:cCfion' l eading to this review. It is expected that, if Mr. Webb approves yin'!- v r :);, ;;ii) l l 

the LM-A Project t ransfer early in September," th~- forma l changeover . In C~'H:.:.::-,':Lq 
of the LM - A Project Management would be effected at th~s PDR through "~'~'" ,.~ ; ;.!': I 
M~yCj¥SC co- chairmanship of the review . MSC is proce e ding i~ pre - C<~. f""'~ • 

paring a pro cur ement plan for effort b eyond the current contract (appr ox i - r~, ; , C{t : 

mately Oc tober 15) and we are coordinating this procurement plan with Lf'.1 f A 

the m. Jt:.. is expected that it. may be n.ecessary to.extend the effort. on a i-~~~/!':'~,:\~:"" 
lette r contract or l e tter of mtent ba,sls .beyond. mld October , pendmg $tf....~,~ll.t ;~/.: .: \/.: 
approval of the procurement pla.n and completlon of the procurernent r/:":' ~ . ' . .J .~ 

cycle . '/' - Sl..~~ 
ATM PRELIMINARY DESIGN REVIEW (PDR): The ATM PDR has tnh~rl'_wS' J:'.rl~,'~~.' .. ,,:',:'( 
~been scheduled for the week of September 23: In conjunction w i th 1~_~ '{ .. , '" . 
we have scheduled the pre PDR crew operation bri e fing (COB) for " .~ 

Septe mbe r 12 - 13. \' '''--
BALL BROTHERS RESEARCH CORPORATION (BBRC) R ESIDENT 
REPRES ENTA TIVE: Mr. Bob Groene veld, our new resident represen
ta.tive at BBRC r epor ted on location August 12. V 
SCIENTIFIC AIRLOCK LOCA TION: During the August 22 MDA Task 
Force :tv.:eeting , Mr. Luskin "baseline d" a sun-side Scientific Airlock on 

-.!:;,~-= 4. . .. He askeafO;:-~ -fi'~~' rec~mmenda tioD 'regarding lo ca tion (e iJ:he ~ , 
in the Airlock STS or the MDA) within one month. Location in th e MDA 
preclude s use of the Scientific' Airlo ck during the 3-4 mission. L gs::a- / 
tio:l in the Airlock STS would require relocation of two other experiments ---
mou;ted on 'the Airlock Module Posi tion 1 truss. McDonne ll Douglas ~ 
A s tronautic s Company will. study this change and report status during ,-!.::...~r.-
the Septembe r 10 Airlock Management Meeting. V",..---j S !....:{l 
ZERO "G" HARDWARE: The .m?-jo.r items of zero "gil Workshop hard- -;--,-.
ware ha ve be en delivered to MSF C from McDonnell Douglas Astronautics :. .. :d s IN,'c 

"-'-- _ .- - . I I 

Company. preflight tests and operational procedures checkout will b y ,:·'i· ":'~' I 

pe r formed by MSFC prior to shipment to Wright Patterson Air Fo~ce r ~ ,I} " , 

Base in S eptembel< ,>, "' ..... ".~" I J~,.;p )'_';' 
LOEWY /SNAITH MID TERM REPORT: We have r e ceive d one copy of ' .," ''..J 

the Loewy/Snaith Mid Term Report for their nine month habitability ' ...... ~~ 
study . The _rm~~p):'~~~£l1t~~r:.l~.1Sh~q~te"r.Lfo_~~_~"p!. .~ .. ~:b~~L~. , -1_;.O0 " ", 
in_the _LQJ.9-_Xloor Conference Room, BUilding .. 12.QO .. .., A f'.:!-ll scale mo ckup 
~ ._ ... - ................. .,..... __ •. _ . ... _ .- ~-...... _.,~y~ .. ,..~ ......... ,~ . .r • '" • __ r ... .... • J . .Jf._ .• , _- • 

of the Food Management Compartment will be ava ilable for r eview, . 
:'fter the presentation, in Building 4619. 

Ed Buckbee
Translations
Bonnie I'd like to visit Grumman in connection with my visit of IAI Congress. Purpose: LM-A familiarization. Please explore schedule possibilities w/Belew. B


Ed Buckbee
Translations
OI. BH 8/27


Ed Buckbee
Translations
Shep I'd like to attend this. B


Ed Buckbee
Translations
RUSH Shep Let's look at this stuff before I go to WPAFB. B


Ed Buckbee
Translations
Bonnie Can I attend this, or is there a collision w/AS 205 PFR? B




.' 
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NOTES 8- 26- 68 BROWN 
. . <6/J. ~. r:/.) 

. TERMINATION ACTIVITIES - Partial termination cf 27 H-l engines 

""-' 

i~ --::) ~ /2.<1 
proceeding s __ atisfactorily at Rocketdyne . However, ~e have not yet , 

- r-econcil~d our differences with Headquarters regarding the six engine~ 
-vlhich we recomn"lended to be assembled. Headquarters has directed 
- that_~l~ . fUT_t!J.e:ro w~rk be accomplished on any H-1 hardware . We have 

:::-eques ted that they reconsider these six substantially complete engines 
based orc: 1) all components and subsystems (with a few minor exceptions) 
are completed and ~!1 that remains is to bolt the engines together; 2 ) 
reevaluation of the minimum manpower required has indicated that this 
can be done for about $6K; and 3) assembly of the engines would permit 

~ ! ~ 

, st<?rage j.n an approv ed shipping container (the engine container ) , whereas 
no app:roved contain er exists for storage of the components and subsystems . 

O ur studies of a partial termination of F-l and J -2 hardware continues. 
Based on info rmation available as of 8/23, I feel that we can recommend 
partial termination of at least eight F - 1 engine s, three J - 2 engine sand 

' related aL:xiliary parts and items (such as the F -1 thermal insulation). ' 
SayiLgs from such action have been estimated at about $4. OM in FY69 and 
$7. OM' to $8. OM in FY70 . (As you may recall, at the 8713 meeting -with 
GeLerals Bogart and Phillips, we had a rough estimate which indicated 
that the FY69 saving might be as much as $6. OM . ) To the extent possibl e , 
the te:'."rr~inated mater ials and components will be reprogrammed to offset 
future s pare pa:rts and production support hardware requirements . A 

._TWX is be:ngprepared to General Phillips notifying him of the above 
,findings and recommending the partial termination. 1/ 
,PR O POSED INTEGRA TED SCHEDULE - 'Analysis of the draft "Integrated 
S chedule" proposed by Mr. Kubat indicates that serious consideratio:l ,..,. ...... ....,.....,., ... -.. ...-..~'"" ... -.- ."...,----
,,~t.9.al9 ,~~ga}_!L.,b~e,_K~ven __ t? _s~torag~ ?f~_ Sat~r.2_Y s.tage.s .pri,or:_, to ins~,all_atio.!,\_ 

< QL the._e,..J.gi D-~2...: This would be especially applicable to the stages for -
vehicles 512. a!1.d subsequent: The key advantages are: 1) S.ignificant 
cost savir:g in F Y69 ar.d FY70 by delaying part of the stage assembly 

I Iii"'· - .. ,_. -'. , 
6" i f' work and stage static firing to later years; 2.) Elimi!1.ation of many dual 

':;-l5 ;!'" L'J ;..,.,~ .. i~s p ectio!1.s, rewQrk, etc., since the r e will assuredly be a thorough . 
I - . ." 

6/ f..r.Ce- 'i£/V{ ins p ection and some upd ating of the stages when the Il mothball fleet ll 
/ _.".. . - -

S e.c'J)"w i-(J . .i@ remove d from ~'torage; 3 )S torage of stages less engines gives needed 
&..ave.- flexi.bility in that it would-o£f~r us the opportunity to select the engine ' 
. (") I-

OLl t+enU\ w,hich best meets t~e mission requirements for a particular flight _or 
i cu~s J I series of flights . Thus , we could sele c t from inventory a "standard 
SCl-1t5 1- tIe.. engine, II a specially selected or specially calibrated eng i ne and / or a 
J/\_vs"' /- fr~ J -2.S (hopefully) . ~ 
{-l~ 5~ l u.':' s RETRENCHMENT AT ROCKETDYNE _ Rocketdyne announced late 
Vv" .... v l ast week that they are planning to reduce th e ir employment by about 
':;" "'".,. ... -f' t- "- . .. 
I • ..... 800 pe:rsoHr.e l within the nex t two to three week~.: U pon f urther checking, 
t ·r;-.-!', e. r-; 

, I J I was told that_3..QO of _ these will be f rom the Engineering Departmen. t. a!1.d 
t\tS"""") ~le1 

of the 300, about 100 are what Rocketdyne terms Iitechnical il engineers, 
Us )S~c...5 i. e., de sig n a n d development engineers . It is _yery .~_n~<?J_tunCl;!~_th_aJ~.~.£lL 
II ' I 
~ Ivl~r~-< substantial !'eductio::!s must be mad e at such a critical time in the 

c~ i · t, S-a~~~i~~~p!.~g;~n: · V 
V 

Ed Buckbee
Translations
Ed O'C This makes a lot of sense to me. Since GEM seems to have different ideas, I suggest we first try to sell this plan to Forrest Waller, MSF's new Logistics division chief B




NOTES/ CONSTAN/ 8- 23- 68 

~ 11)-0 9(/b 

Transfer of Michoud Assembly Facility Personnel 

Mr. Arlin G. Smith, Assistant to the Ma'nager for Quality 

As surance and Reliability, has accepted a position at the Kennedy - -- .-.. -....... ~. - - . - - -

Space Center ; and Mr. James M. Fu~khQ..~§~r., Chief, Public 

Affairs Office, has accepted a position in the Public Affairs Offic e, _ .... -- - .' .-. ... 

NASA Headquarters. The effective transfer date of these personnel 

is August 25, 1968. V-



rwrrr:s 8/ 26/68 GrISC'LEE 
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'V 
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' -. 
1. 0 _TIT ~nVirCL.I ent Cl~i t.::r i 2. r 'onor-r'r,;'T;.lS : l':r . ~;8.son CrlGTC'.'·; , C AFT , vi 5i tee. 
our Aerospece Environrcnt Divi sion to discuss wo rl: on Ces i CTl crjteria 
r."onOf:r~.fll S Hhieh are conce rned 1>!i tL inflirh t 1<lincs , fro~nci " T'TIn-ds -~'~ o'rbi tel 

::atrros,!')here f.'oue ls , i ni'lirr.t 2.trrosphere'"r.,oaels' , 'surface 2.tY_OS;, r. cric C! 'xtrer,~es 
and luna r el1virom'ent ~1ocels. Our efforts are on schedule . C'l\I;T is 80;;e'- ' 

•• wha-t -'·im"cert[..in "as to t he " tedli-lica] clc)th of t he materied t h.t they ,fOuld 
li};e in e a ch r.1ono r,: raph . Our revised Fn vironment ( ~errestrial and SDe-... ce) 
Cri teria Guideline Docw::ent s ma.y contribute to re sol vin €!: t h is Question for 
OMT . V 

2 . JiT'1sphere Turbule!1.ce ? r of'rrul". : Our FPf) 16 R2.dar/JiL'sphere s~rsteI'1 i s 
continuin~ to be used to support n l C'.ser radar / atrrospheric turbulcn ~~ 

... det e ction _yograr: beinr; con ducted by Dr: J~ D. ·La,.r r en ce , Jr ., and 
Hr . StelTe.!.rt Ocheltree , of L~C at PRllops Island , Virginia . The LHC 
personnel have i ndica t ed that the .. Ti rasphere ,·.rind. data nre of f re2.t va lue 
to t hen in their invest i ["at ion of tte l ase r detect ion systen· t s c apc~b iliti es . 

'The LTi r:S .here clata "Till be used to p rovi ce 8n indication of turbulent 
regions of the at nosphere to about I f) 1:1.'1 . The data vTi ll t hen be correlatecl 
vTi t h curvey a ircraft r espo.1se data and l e.se r r adar r e t urns . Dr . T.A:n-rrence 

-'and rifr . nc.~eltree have in dic2.t ed t hey plcm to vis it our Aerospace 
Envircnrrent Divi sion fer the purpose of dis c'Uss in r the profT2.m. V 

3 . f-JI?-2 Pe r f orn n ce Ir 'nrovements : Elements of the l~ission F.eo uiren:ents 
Panel r.1et at J;SF'C on AUI3~lSt 2i , 1>68 , to pursue an ontimurr. flirht r icc:rfmics .... ..... . 

_s_~herre for 1I.1,:P··2 utilizing pO.S8 i v?-tion i r.:pulses tl~ru y :-:e J - 2 enc;ine e~"u. Cf;:; 
RCb boost for circul&rization . S~his acti on is T)2Tt of tr~e tct81 e ffort to 
{n~re1.:..se t l-.e !'.l-'\P- 2 ra~ "lcad ma'r r in t y N if , 000 p;~·ds . TlilO sc .c r.'cs ~de l' C acJontecl 
in the ree t in e: for f urth cr stud? : ( e,) III s~Et _}~'t_ !Je .r~~ c.ee -' Si.l.J lTl , r~ C' i C' un'::. s C't . 
pericree , 8110. ci :CG1.tl.c~~), Ze the r esultin[ e ll ipt::'c[l orl,it \dth the CS" :':CC 

-ep'p;'oxiJ~:8,tel:/ _ ~ -oy . ~"c:te~ after t he CS~: bas docl:.ed ",- i t l l-(he --O~~f, ;- ( b ) In
;,?~ rt at reric:ee , const to apogEe , c:ump resicuF.ls f'.t apogee , D.Y!cL d.rc ulRrize 
t he res ultin[ elll:ptic5.1 crbi t ' ,,; i t}-1~ theCSi! ~:G; 1':_pproxin&tely cne G.c..y l ater 
a.fter the CS1: has aoc. ed v;i t h t'h-e" C1tT~) . "- TIlree hur.clrc c. (300) DCuncls of HCS 
propellr..nt a re availeJ)le for both sehert2S . ' Scheme 3 (no c o ~.~t ) yiell';.s N 
'1 ',100 to 1 , 400 pounds 0 ~e.yload. rai n depenc.:. i~g on hOYT Duell propellant is 
a llocat ed for orbit di spers i ons c aus ed. by residua l dunp ing (10 n . ni . v s 5 
n. mi. ) • Scheme 2 ( 1 / 2 orb i t coast ) provicles N 1 , 900 to 2 , ~ OO pOlL'1ds of 
payl oad r.ain using t he sa}Y,e l ogic . Iter:J.s of concern about sehe .. e 2 a rE: pro
pel l ant unsec.t in e: at the t irr:e of r es idu8.1 clurr..ping 811d operCJ.tional pe_ turbat i onG 
associated ,-!i t h the c oast period . I t annem-s t'be_t ccher:e 2 c or:,b i ned ' ~ i t . C'_ 

lO~'Te r AP?·~2 in sertion orbit. ( 205 to-'2'fs -' ~~~·Y.' i . f ; ~ r~ c ~.lib~at'ed 'J - 2 er.cir.:: , ;nd 
wei eht reG.ucti ons vLi eb e re noyr in progress Y~ illyield the reQ,uired pe.~/lo;:d--' 
n~rgin i ncrease fo r the AAP- 2 vehicle . 

'-, --' , . '1/"-' 



NOTES 

1. P.U. PROBE SURVEY: They.1L. probe surv.ey_ at Minneapolis HoneYHell, 
Minneapolis, Minnesota, MDC-Santa Monica, ~IDC-Huntington Beach, and 
NAR-Seal Beach has been completed. The team investigated manufac
turing, testing) shipping", and storage of the probes. Numerous ~ 
discrepancies were found; the most significant being p~or packaging 
and handling of the S-IVB probes at both Santa Monica" and Huntington 

"Beach. V 

2. S-IB PROGRAM: Electricat discontinuity and high milli-volt drop 
have be en observed on S-IB - 20S where Bendix PTlH-8-4p (Pigmy) and 
Cannon KPTO-6E-4s connec tors are mated together. Investigations to 
date indicate that the two connectors are not compatible due in part 

" to a coating of wax Bendix places on solder contqct pin~) and due to _ 
!~e C~nnoq sockets not being specifically designed to cut through 
~.he _~a~. Cannon-Bendix combinations on S-lB-S used in cri tical appli

cations, or prev iously having indicated discontinuity, will be replac~d. 
Continued investigation is in process and an ALERT is being prepared to 
mini~ize recurrence. ~ 

3 . BALL BROTHERS RESEARCH CORPORATION (BBRC) QUALITY SURVEY: A survey of 
the Reliability and Quality Assurance Program at BBRC conducted re
cently showed a very good overall p~ogram . No discrepancies were . 

-- found in the reliability areas and the ones found in the quality assur
ance area are not considered to be of a critical nature. BBRC took 
on-the·spot action to correct others. Some of the items, however, 
were left open and may require direction from MSFC. ~-



NOTES 8/26/68 HAEUSSERMANN 
~~(prfi~ 

1. Fuel Cells for AAP. Mr. Richar d Boehme of Hans Fichtner's 
Electrical Systems Integration Division was requested by MSC to 
participate in a proposal evaluation for the qualification of the 
Allis Chalmers fuel celll6~ th~ <AAP missions. The evaluati;n 
t e'am consisted of NASA Headquarters and MSC personne l. The 
general consensu s of the team was that .!he, A-C systelTI was the 
best available for AAP mis sions and that it was developed to a 

_ ·~c~· . / , ;..'-...... .,.~~ . • 

state worth,y"'of Cl; tt empting a formal qualification for 1500 hours 
':Sei:;i~e. \/Several problems still must be res olved by MSC ~~d -are 
"7;~cer'ned with the integration aspects with the CSM. The 
requirements rnust be firmed up and the associated problems with 
the radiator, cyrogenic tanks and water to be condensed must be 
res olved. Schedules, limited funds and documentation and test 
requirements also present problems. I ,/ 

During the review, the MSC Project Manager for fuel cells and 
,}ohn Marsh fr om Headquarters discussed the .possibility of 
_ MSFC contributing R &D hardware and some testing support . 

Their concern was fu nds may be limited. and MSFC support .. ' . ~-- ., 

possibly could relieve the situation. No commitments were 
- made and if there is further consideration for this support it 

would be submitted through formal channels. 

The.f.s t ripnics .... pe~":>9llD-_el_wto dey'eLoped_ !h.is < §yste~. <:t1:"_e __ p!~a? ed .~ 
-.lliil:.Ltheir R&D contribu~ions and efforts will result in a program 
appli~-ation of the sys te~. Time has proven the- ~ol:':re"ctne~ s oi'their 
-eariy-co'nvictions~ on" ;hat-Jconstitutes a good fuel cell system and 

which now is the best system for AAP. '/ 

2. National Academy of Sciences Research Ass ociate s. There are 
presently three Research Associates on board in Astrionics - the 
first will be l eaving in November of this year. The breakdown of 

il 
associates at MSFC is: five - SSL; one - P&VE; one - AERO; and 

.... , j "i three - ASTR. ~~~~ssociate~ ,would appreciat~ a chance to meet 
~~__ \,~~th]OU_sc:>.:.neti~: _~efox:e the first one leaves . 

;'v..t 
" 'll I '-" I'Ve... 

6, \' t- CtUbt-. 

L 

SJ ;j,t,,~ ( 

.,.2\ 
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NOTES 8/26/68 HEIMBURG 
1/J-LCCA 

ACCESS ARM NO . 9-1 Subsystem tests on the Environmental Chamber are con
tinuing on schedule and should be completed by 8/29. The Control Console 
is due from Boeing on 8/29. After receipt of the Control Console we wi ll 
start arm swing tests. At present, we do not anticipate any problems in 

". meeti .ng the t~s~ ,compl;ti.on date. V .,._-
F-l ENGINE (POGO) Two tests were conducted on 8/21, (FW-IOI and FW-102) 
at the West Area F-I Test Stand. Test FW-IOI was a repeat of test FW-099 
in which a failure of the lox ' POGO fix was as_sJ~r:nilated. After pre- .c'-~'I;t'/. r) /~.c_./ 

: charging the lox prev'alv'e, the gaseous hel i~m suppry'was~sliut off for ._ / ........ '--".~ 
the remainder of the test. Test FW-102 was a fuel inlet pulse test in 0 '/.". -;,: 

--which the primary purpose ~as to obtain the natural frequency of the 
inlet suction duct. Data from both tests are being analyzed. The F-l 
Test Stand will be down for repair to the deflector and also to permit 
tests to be conducted on the 5-11 Structural Test Stand. ~ 

F-l TURBOPUMP (POGO) No test activ i ty last week . The critical tests in 
the lox system POGO Program have been successfully completed. We are ~_ --" 
working with P&VE to define additional tests required to support AS-503~'~ 
and subsequent veh i c I es. . ____ --. I I 

5-11 LH2 ,TA.NK ,ENTRY TE$T"I(MSFC) , The S-II-ID and the S-IVB-;:~re stacked l ' /~~;-.: 
in the Dynamic Test Stand at MSFC awaiting' NAR final test plans and /I LJ :', ., t:J 

~~~bedules. The test procedure was received 'from North American Space ··~;.tl'-" 
Division on 8/22, and is presently being reviewed. Al I Test Laboratory v. . ·f 

responsible work is proceeding on schedule as support equipment is made . !~t~ : 

ava i 1 ab 1 e . . / I • ( , T, " v ~ . • t',j. 

"'\. )) rOb e 
5-11-5 (MTF) Having completed the acceptance static firing test, 5-11-5 I:"';": 
is scheduled to be removed from MTF Test Stand A-Ion 9/6, and ins talled / .. , 
in the Vertical Checkout Building (VCB)on 9/9. Modification and LH2 
tank inspection will be completed in the VCB after which the stage will 
be re-installed in the test stand on 10/10, for post-static checkout. ~ 

s-II-6 (MTF) 5-11-6 is presently undergoing checkout in the MTF A-2 
Test Stand for a cryogenic proof pressure test schedu led for 9/12 . . The 
acceptance static firing test is scheduled for 9/24. ~ 

MR. WILLIAM E. M!\RSALlS, Chief of our Tec~ni.c§_L Sup'po!~~_DL"-.i . ?I.~!:l" Ai .~d . 
·~Troma'hear'Cattack on --8/24-:""' The"fu'ne'ral will be at 10:00 a.m. on 8/27. 
"-Place' Ts 'undecided at this time.v 

Ed Buckbee
Translations
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NOTES 8-26-68 HOELZER 
<[J(;?Jf b 

NEGATIVE REPORT. 
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NOTES 8/26/68 JAMES ~J 

S-IC-6 at MTF: 
1/')~ 7f.6 

... , 
... ,~. ~r'I2.7 

The data from S-IC-6 static firing shows that all performance require
ments were met. The stage will be removed from the stand on Aug 28, 
1968, and returned to Michoud for refurbishment. 

\ 

An MSFC/Boeing review.on the , slosh baffle failure was held at 
Michoud on August 22, 1968. It was agreed that no changes would 

o.=._~_ , -- ,OJ;J.. ....... 

be made on S-IC-3 and 4 but that a change from . ~2~" (7079-T6 
material) -thickness to .063" (606l-T6 material) in the lower slosh 
baffle 8 ft. section would be considered on S-IC-5 and subsequent. Ir' 

2 . I U - 205 II U - 503 S t r u.c tu res: 

A team composed of personnel from la, QUAL, ME, P&VE, IBM 
and NAR are at KSC to ~valuate the possible de- bond condition in 

. the s ubj e ct structure s. This team will initiate po s iti ve action, a 's 
required, to correct the condition. Inspection equipment and pro
cedures adequate to do the job are currently being agreed upon. 

Repair procedures are available and will be implemented by IBM 
ifth~ '-de'cision is made 'to repair the suspect area. 

~ 

3. C' Mission: 

In order to get the C' mis sion under control our Systems Engine-
........ ",a- •• _ .. r .. 

ering Office is q.i sp.~ayiri.g in the Saturn V Control Room all open .. 
que stions, problems, change s and major ny.s'sion decisions so we 

.. <:.vil~ 'have a common baseline to build on. '(in addition, Ludie Richard, 
repres entative of the design labs and our office, will be at MSC 
Tuesday to seek decisions on the, above~ ~. 

4. S-II ltC"~ Strucuture: 

During the final test of the "c" Structure, on August 21, two . 
__ ext_~rnal_ ~ ,!ringers cracked, and rivets pulled out of the external 

!ing frame cap at Station 1704. Station 1704 is the location of the 
first ring frame from the base of the thrust structure. This failure 

, occurred at 122 % of the limit load. 130 % was the test r~irement. 
- P & VE and NR . ar~ as s e s sing the load~-i:{pplied at the time of failure ' 
~.,.. ............. ..,._ .... -.L"'i:;o' ... -'._ ..... ~_" ,0(".... ...... <" ........ ~ • _'II .... .... .-..:: ... ~J", 

for total per cent of qualification. It is planned to restore the damag ed 
area for additional tests as necess~~y" Repairs are expected to take . 

no longer than 4 days : V .... --



NOTES 8/26/68 JOHNSON 

~/~{, 'fA 

Nothing of significance to report. 
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NOTES 8-26-68 ))UERS 

1/pJ,7i() 
1. Manufacturing Support to SSL by ME: Dr. E. Stuhlinger and I have 
agreed on the following manufacturing support to SSL: ME Laboratory 
will operate a small "Spur Shop" at SSL, staffed in thebegfnning by 

'""four civil ~ervice personnel. A similar -shop, also operated by ME 
'pe'rsonnel, has been in existence for"'sometime at AERO Laboratory with 
satisfactory results. In addition to this on-the-spot support we have 
orgqnized a quJck response manufacturing service _f()r small (8 hou~) 

~ jobs forSSL which has already been in operation for some time. These 
arrange ments were made in accordance with discussions with Mr. Weidner 
and Mr. Cook as a result of the manpower review of our laboratory. In 
orde r to preserve the capabilitie s of our shops and to overcome the 
critical shortage of a numbe r of skills, especidlly machinists, needed 
for manufacturing support to other laboratories, we are planning a 
training program for wage board personnel whereby younger wage board. 
personnel from low or even uns killed levels would be trained to become 
highly skilled craftsmen. \f " 

2 . Development of Manufacturing Technology in Space: As you know 
Mr. H. Wuenscher has studied for more than a year and discussed 
with many companies the advantages and unique effects of a .~er~ g 
environment on some specific manufacturing processes. We have now 

. started to d.9velop. conceptfa nd layouts of a special experimental chamber 
for levitati'o~'''-~eiti~g .vThese id'eas and the results ' of unsolic"i te'd studie s ~ 
~, ... -- ',.-.. ~ t 

of several companies in this new field will be presented and discussed in 

\ . 

.the. next Manufacturing Technology Meeting, organized and conducted by 
Mr. P . Maurer at MSFC, This meeting is presently planned for October 24..1 
1968 . " ----- .,- -. -.~ ,----- ..... -- -

~~- .. 

3. ATM Cold Pla te fo r Thermal Test: Preliminary resistance seam welded 
panels were made using 6061-T6 aluminum alloy for the "cold plate thermal 
test ATM", The purpose was to determinejj re.sistance seam welds in . 
aluminum will hold Helium gas under vacuum tests to the allowable leakage 

"set 'by design of 1 x 10-7 SCC/S, using a mass spectrometer for testing. -
A satisfactory panel was made that held Helium gas to 3.9 x 10-10 SCC/S, 
Further tests will be made to certify the seam weldfng machine also us ing 
5052 aluminum alloy. ~' 

Ed Buckbee
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~ NOTES 8-'26-68 LUg AS 
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3, L-. 1. POGO: F-l engine tests conducted on August 13, 16 and 21, which included 
- ulsing of the fuel suction duct, showed a' fuel pump inlet pressure resonance 

71uLse,/I.,(Jk ~~9.~_ncy . of .. ~,1 to 11.5 Hz:. This frequencii~··-:i~.~g.~_~,~.r~t~i~g(w/;_. ~~i'~irig5. _ 
t<bs I f ~J at pump inlet pressures of .?:? psig. It can be attribut e d to a J)ump generated 

b V (~~, OSCi .. llation a. t n.5 Hz. The final evaluat.ion of these tests will c l arify 
SVI'f.-.'fl1tff- -ir the observed 11 - 11.5 Hz frequency is the resonant frequency of the -
\ie,... M,/ I- '1uer' "feed duct, and will establish the 'amplitude' of the resultant thrust 
{..p.Vt.. k. ~sci'llations. ··'The preliminary results indicate a thrust amplitude of ' 

SVri)r1.se... approximately ± ~: .~ lbs for this frequency. ~ _d2...!Lo..L.!:.~.~~.,..,!.:h~Lfftb.~ .. 
(t'l.t~Ie. (>-,,,J:, I d?,na~i~_ !o.~.ds .. analysis wi:l .result in lo_a~ing ~onditions exce.eding thed.esign.. 

o.:,t~~5ms . ...f q,~ _ launch veh~c .le 9-nd , spacecraft ',~f'the , above ± 3 k lbs thrus .. t 
ampli,tudes are used . in the 10 t(J )5 Hz, band. V ' 

"'2 . . 5-11 STRUCTURAL TEST "B" STRUCTURE: The replacement forward skirt for 
[l.-O 'c the "B" structure was mated to the tankage of the test article at Santa - ' I Susana, and bolting and shimming measurements were made. The skirt W:as 
~'l ();Jtt.- I 1--; ~~.8~!:n~nt.1y ~d:r;9PP~d"" while being destacked 8-21-68. The "'e'xtent of the' 

~I;; :,J Wi'.' ,- , ~amage is being assessed~ Visual inspection indicates r_epai.rs can be 
k ceJ( / accomplished at Santa Susana. 
:&6 Grf(f I -3~· "c" STRUCTURE: Ultimate load condition 4, sequence 3 simulates flight 
ntod .. k0. ! loads which could occur from the loss of one control e'ngine during S-I1 

'?: ~ flight, assuming full gimbal corrective motion of the remaining engines. 
~ This condition was successfully tested on 8-14-68, to 130% without simulating 

.1. 
the thermal environment. This same ultimate load test condition was re -

,,:~. peated 8-21-68, including the thermal environment and_t.aj.lu.E~.2~c:u:rred ~t 
\~ ,~p,pr_?:x:!_m~tely ."l?~~~.,.,,~f ..1imi,t. )<?"!-9' We and North American Rockwe 11 /Space 
~ Division (NR/SD) 'are evaluating the data to determine the cause of the 

failure. _ It _~~,~l, ?e neces sary to repair the failed portions of the s truc ture 
~since further testing \\1ill be required, but further evaluation and review 
with NR/SD will be required b~fore a de 'cision on the advisability of rerunning 
the failure case can be established. v"-- . .- -,-
4. AAP CAUTION AND WARNING SYSTEM CRITERIA: The AAP Caution and Warning 
System Criteria ICD has been prepared and transmTt't~ci to MSC" for signoff 

1 - by the cochairm~n of the AAP Systems Safety Panel. It will be returned 
~--l to MSFC for approval of the Program Manager prior to release.V 
U- 5. J-2 FUEL VALVE FAILURE OCCURRENCE AT TEST LABORATORY: (Notes 8-19-68 
1f-/'/t Heimburg) The J-2 fuel valve which ruptured during a pressure fed thrust 
. 0,.... ',e c.hamber firing has been thoroughly examined during the past week along wi th 
W~~~~d\.~its operating history and usage during the test failure. Additional metallo

'01tlr-{, ~ -Ikraphic examination has ~~le~ . to. indicate a progressive or fatigue failu. re; 
/.. 1 }mode and the t.?.i~ ,ed .. mate.rial appears to be basically sound and free from , 
~~~ stress concentrating flaws. The most likely cause of failure is considered 

J))) to- be" tnermal shock ot' 'the valve, which is unrealistic to its flight 
1) )( utiliz;tl~~'~ ''';in='subsequ~nt tests there will be a chill bleed ,to or through 
J &( c- the valve prior to full fuel flow from the facility shutoff valve. V 

~ .r 6. S-IC-6 LO\-lER SLOSH BAFFLE DAMAGE: The low slosh ring baffle damag~ \\1hich 
~ £"Jerl.j.. 'locc urred on S-IC-6 at MTF ~~u.1ted in a hole '20" x 30" In the baff~e above 
~' the fill and drain line, The cause of the problem has been at~ribute_d tp 

,.J...) , n~id_impingement during loading~ ~i~_ p_r9_b'l~~st}~!.S.ct;,9 , Qllj~:.!£;.;:,. -;vhen a ~. 7: .~..,\ 
weight savings suggestion was incorporated to redu.ce the baffle thicknes~ j 
from 0.040" to 0.032". 1 .he baffle in S-IC-4 has been replaced \vith the ? 

~
Original configuration. ~l~E1t!?,~t,...§.:.!f.~:.L.!~d.k.I'£':~.!E~~ <:l.s.i.§.i."!sto ry . .,(;- , ~ 
For S-IC-S and subs, .:ho/'baffle thickness will be increa s ed to 0.06jl'r-rer!· 
additional safety. ,IJ!.) n 1/ I II ' lj I! (' .,. I • / ' / ! j r '( .' , \./ ~ Tire.. ~-f<!.- S(.,I0-':"" H\ .t,t...., ,~ ft'c/ I/r.:e.. t:J P- 'I't .. c. ....,.; 'C : J U .. ?I.t, ~ ;,tl I , 

I 1 ",( " , I Ii' . )', 'I ' }"7 Ir. ;.1" • L I J l / I I! L· ,II, ~ r 'I" ~ ,.. ~" 1 , -...(..Gt·~.{ ,., _ ..,. c .. r·, L ' I :t- '-1 ~ r • t.! I.. c~ ~~JI (, ~ 0 fl.S \ ,\, ~ ~,,,, . . V }it "'" ~ I ! ,. ,;. .. , 
1--" 
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NOTES 8/26/68 MAUS 

1;/?-&i/.) 

LOGISTICS: Dr. Muelle r has e~gJjsJJ.~e.c;l _ .§._.L_o.gi~.ti_c;:~s_ M.~n?-~~m.eEt 
"ph~t~ion, y/ithin MSF Management Operations , h eaded by Mr. Forrest 

~ CIIo .. o,4c .. .,. ................. "' .. .... 1 

E. Waller. The objectives of this division are to incorpor ate into 
f,:;t;;;-; MS'F programs th~logistics requir ements an(Lsy-st~ms dev~l
-;p~dt;·' ~anag~ th~ Ap~ilo" Lo gisti '~s Program and to advance th e -
int~gration and utilizatic;il-o"Y lo'grs-tic·s -~~s~u;~ces within and b~twe~n 
MS-ff . C -en tei:g ~ . . ..- .--.~. ,~-- - -~-,.. '. ~ ' . - ._-- .. -... 

"'----- -.. ~ ,- .-" 

Dr. Mueller asked that we designate a key representative to assist 
__ i~_ .. ~eeting these 0ljectives and John Goodrum has been named fO,r 

this assign~ent.\/"W e are also setting up a team to study lo gistics _ ... -_.. . . 
function s within the Center . This study wi ll provide you with the 
b as i s and r ecommendations for any needed adjustments or changes 
to C enter logistics management, and for compatibility with the MSF 

~lbgistic s , func_~ion. \r ~John Good rum and Stretch Schneider (who will 
-- head the study team) met with Forrest Waller in Washington on 

August 22-23rd to t ake part in preliminary discuss ions , and assist 
• ~.::._ setting up a Logistics ManagelYlent Ste e ring Group. f'...... - - .. 

NASA 'WOR KLOAD AT ARNOLD ENGINEERING & DEVELOPMENT , ~ : " , 
-;::::-;--~, J' CENTER (A EDC ): Last week,.,S:ongressman Evins (D-Tenn . ) re-
':;'-\!; l,J. IS Lque st~_d a status report on NASA work being performed at AEDC: 

~ ~ .:),:rt ~\[,' ',-, , I a.~d.~a .for ecQ.st of ,futur e ~ffC?rts a~ Tullahoma . O~r r ep ly w,as c~an
~[-. : f'i.'[-::j.f'1 0"" . ' neIed thro ugh Capt. Freltag's ofilc e to NASA Offlce of Leglslatlve 

.':/ '(}t' I' \Affairs. Marshall's input, based on 1. O. and R&DO d ata and fore-
• '"~. J " "I) " , casts, was that at the present time we expect various testing op e ra-
~:)Ill' .. ~c ,! \ """-

• - I I ,tions, principally on the J - 2. engine, to continue at AEDC through "( I ~ ~'i I J ," I \o V \ t: 'r "'t >,.' ' y - 70. However, only current year effort is specifica lly define d at 
-( l'U':;' , this time. The NASA summary was given to Congressman Evins 

L-, ~r :"~,')I\. w~th the clear quahflcatlon that forecast data 18 based on pres e ntly 

... ~ 0 .~ , ;; L anticipated budget levels. V 
~;>.'-:LL ~ :1~"'~1·1 1.' '1'-;)"IVf! sf... J 

\ ',1 • '" I .... ~ ' l \ ( ' ;. " , 
i.~ "'f'\ '\ t ,,~ . -p, 

~ 
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NOTES 8-26-68 MURPHY 
1>jUCP') 

1. Contractual Implementation of System Safety: During my visit to 
our West Coast Contractors which included North American Rockwell 
(NAR) at Downey, it became apparent since MSC now has a System 
Safety Plan on contract with NAR that OMSF will 'expect us to have 

- completed our System Safety contractual " n~-got'i~tions'-at' an early date. 
'We'- h'ave previously delayed gOing 'on contract with th~ "generalized i, 'a 

plan that was proposed by NAR and accepted by MSC. V '" 

After working with I. O. and the Program Offices, we feel that they now 
have arrived at very definitized System Safety requ'i'rements to which the 

~'c-ontractors can respond !.. These requirements use our current contractual 
- -items ' such as quality maintenance, reliability, configuration, etc., and 

specifically emphasize System Safety. By this method, I feel that we 
will: 

a. Avoid duplication with current contractual items 

b. Arrive at an early negotiated contract with very few dollars 
involved, and 

c. Have a basis for later survey of our contractors' accomplishments. 

After explanation of this concept of placing System Safety on contract, 
Mr. Lederer agreed that this should be a logical method of implementation 

-by MSFC, providing negotiations are accomplished at an early date. 1. O. 
and the Program Offices ar~ working hard to complete their negotiations. V 

2. Personnel Certification: Personnel certification for special jobs like 
handling of equipment, techniques and opera.tions, console operators, both 
at the test sites and the Cape, were of special concern to the MSF Safety 
Team. in their survey of the stage-c·~tractors. ..~ 

With our reduced budgets, the turnover of personnel will b'ecome far greater 
, ..- -4 ,.,_ _ _ • • _ 

on the Saturn - Apollo Program; })r. Mueller wants a more formal program of 
. training for these special jobs . . We are working with OMSF on this proj ecL V ,,--
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1. AS-20S Systems Interface Test: The AS-20S Launch Vehicle -
1tlission Control Center Interface Test (SIT) was successfully 
con'lpleted on 8/22, All cOInlnanding sequer.!.ces were successful 

---..---", 
with ne a.nornalies. In spite of this good performance, I consider /' ," /"' 
the SIT a test of gre:t'''imp'~~ta-n~e for our L/V flight control tea:ffi . ':'".:"::~:' 
-a:nd would be very reluctant to agree with deletiI}g this end-!o- end '.._ 
~ : .• ~ ... ~..-___ ..o .. - t:"'-= ~.~ .. ~~ .. -( ~r .. c..'~~"-!"_ .• ~,*,,.~,t,,,,;:.r:!'-:-":: .. :;.~ • .:o.·,.·c . ."". ...... ·~.} .. ;..:."(I;Ib,..........~....... J"'4J _, • . .~. ..... V ::" t/~ 

__ !.:~t, in its entirety ~~ .... ;;:~'!'!:}lYJ"!"~2~~_~A, .. p.Y:.l-},§ .. s<,~""""" \.,/",- V.l i/!l, J!~(j 1. 
--.. ---------- ~ ... ,;.) 

2. MSFC On-Site Operations Support to KSC: We have succeed e d ~.---
in standardizing our on-site operations support to KSC, starting 
with AS-20S and AS-503. In either case 11 11SFC enQineers will 

~---..--..... ... , - ., -..:.~ 

be required to assist L VO organizations at w~g <:lefi!led P.o.~,~tions. .. _ 
i 'or'-b-oth CDDT and la.un:~h. · 'with ~~l)r one exception, MSFC i~ 
""'askecCto"de te-r"inil1.~e··th'e" besi qualified engineer for this .support. v~· .. 

3. Network Support: Past flights have demonstrated that r e liable 
communications with a ground station can be obtained from- h6rizon. 

~-f6 horizon d,ue to refractive bending of the RF signal. This can 
~Tncreas e our planned support £rorn ea.ch ground station pas s by 
"'app'roximately 20%. However, such early acquisition of the RF 

--'signal causes .~_~delobe tracking by the ground stations, leading to 
a weak RF signal and more frequent dropouts which could' be 
critical for flight control actions . . Therefore, proper preflight 

Jtr._~~.~~ tions are needed as procedural aid to signal acquisition. We 
are devoting some special attention to this area of network opera
tions for future flights to insure ·the best possible vehicle 

com.m.unications V "-

Ed Buckbee
Translations
F.S. Concur with you. B
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1. CONTAMINATION PROGRAM: Several of my associates and I 
visited Ball Brothers and Martin in Boulder and Denver to obtain 
briefing~- ·on their contamination study work, and on the ' status of the - .. ~ ,... . ~ .... 
T027 optical contamination flight experiment. _Both companies have 

~_considerable efforts underway to understand, measure, and control 
contamination effects on optical space instrumentation. We expect that 

-~the data analys is of the returned samples, and of the photometer record
ings and films, of Experiment T027 will be a joint effort between SSL, 
the Martin Company, and guest experimenter~. --

G...._. .._ . , •• , .-

Dr. Mueller, through our AAP Office, requested a contamination brief
Ing -af"the next MSFEB m~eting. Dr. D;'zie~~il1 probably give the 
. prin'cipal presentation. If you sho~ld like a briefing on extent and 'status 
- oI the contamination s~udy.:ef£o·rf:·-pe~;h~p~-·· i~ '''th~ "s '~~o~d h~lf ~rSe'pt'emb~r, 
plE;-'ase '"a dv.-rs-e. 'i ' -. ,. .. , , .".... .. ........ ,'- ...... ,... ., ,. ~ 

.. -...~ .... ,.~"""""" .... .I. .. ...;, ... ~ ... ~A1 '1:-" c::--__ .~_ c .. ,"" .I 

· i;~~~; ~ A ~ ~ ... , . ,~/ \ . '; ~. ' 
I ( .. ~- . \.-' ~~ , l ;"l l l(f~ It ~· ·,,' lt- :.: I-'."..,.. .. '~~-<l_ .. 

.. ,,"; ...... 

Ed Buckbee
Translations
E.S. Yes, please arrange thru Bonnie. B


Ed Buckbee
Translations
Noted. BH 8/27
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SA-lOS PMPFR AND PFR: The PMPFR will be held Tuesday an.d 
Wednesday of this week in the HOSC Conference Room. Jhe PFR 
for your Review Board is still scheduled for September 5 and 6. v--

SA-205 STATUS: Space vehicle electrical mate is still sche duled 
for August 28. At this time there a re no known' outstanding problems . - . -
on either the launch vehicle or spacecraft that should affect the schedule. 

Yo; 'a:re aware that we have been conducting a ~~p~ete review of the, 
I. U. structu re. ,'/ This review indicated four areas of debonding on the 

...... ' 1. U .. 205 structure. Three of these were behind the ST-124M platform 
and could not be reached with the normal eddysonic equipment for 
posit0e ve rification of de bonding. A long probe was fabricated and a 

-'team composed of personnel from I. 0., R-Qual, R-ME. R-P&VE, 
IBM and North American-Rockwell went to KSC Saturday ~o evaluate 

this de bonding condition. ..:rj!l..e.h..r~_q.l-l .!,.t§~.Qi t~i§'~YC!..1}~~ ti~~ ,~P'?:Y.. ~?-~ ......... 
-:bonQ.jAg_i.Jl.~thg,s.J~ areas to b e satisfactory. '/This evaluation confirms 
7he ac}~ quacy of th;"r:u:srrUcTure~without repairs . \~hrysi~;'h-~-~- n0w 
~--,- ... - -- .• -.. 
completed both the qualification, test and reliability demonstratic·r,. te::;t 

"-of the LOX seal drain line temperature sensors . No problems we:::-e 
encountered. ~ 

ELIMINATION OF S-IVB APS PRELAUNCH BURP FIRING: The r,=sults 
of recent tests conducted by MDC- WD and MSFC show detrimental effects , - - ~ 

of sea level burp firings on the APS engine performance. Based on t~,.eGe 

results, it can be tentatively concluded that ~~egradation of APS engine 
performance is highly probable after a sea level firing and a h old pe riod. 
The extent of the degradation appears to be influenced largely by the nurrJ-·e :i'" 

,"-,_., . - _.- .... 

of burp fi rings, ambient conditions, and duration of the hold p e riod. 
Action has bee~ initiated to eliminate burp firings on SA-20S and 81...1bG 

"t!ao?t-.::J. ',,", __ ~_. "_ " """' ... ~.-, _.....:: _ .11-'- r, ".!.'" ~ .. _".. .,." 

~_~.:.5, ~3 and subs; 1/'" 

S-IVB STAGE STORAGE ENCLOSURE; The first S-IVB stage storage 
$J:l"<;:)osure was inflated at Huntington B eac h Faci'iity· .. ~!i' August 14 , 196 8 . ~ 
The first stage to be placed into long te rm storage will be S-IVB- 208. . .-
A photogr~ph of the enclosu~e is attache d for your information and rete ntion.V 
S-IB STAGE ACTUATOR INTERLOCK: A briefing was held per t~ 2 
direction of the AS-205 DCR Board by te1econ with Georg e H age at 
Washington, Bill Schneider at KSC, and Chris Kraft at MSC. Upon 
conclusion of the briefing Ch,;ris Kraft stated that he capitulated on the 
need for an interlock of the S-IB stage actuator position. '/A ~opy ' o'f the 

- briefing' charts will be transmitted to the DC R Board for' the record. V---



NOTES 8/26/68 WILLIAMS 

1. Launch Vehicle Working Group: Mr. Huber, Mr. Stucker, E-R, and 
Mr. Doherty, I-V -P, spent August 19 & 20 in Washington reviewing a 
draft of Mr. Rosen's final report. Each of the participating Centers 
(MSFC, KSC, LeRC, GSFC, and LaRC) reviewed the report and inde
pendently met with Mr. Rosen to discuss their comments. Mr. Rosen 
was quite receptive to changes and will try to incorporate as many as 
possible in the published report which is due at the printer's on August 23. 
The, report does favor continued use of Satur!! with a compacted ,base for 

- • ;...~ .... ",. •• .::!.LA.-.,. .... ~:~.,r.~.~,..\t:.'1 - i:" ... "'V.7 _::."- ~V' -;r ;\ .I .. . . t~ .... ,:.. .... t ~ ..... ~~ ........ .-u."""" .. ~, '! . .,f-';l" ......... '':''OO'" "' ''It< ... :~ • ...... '£:Sf ~ 

t.h.~".P:.l/mn~9- rnis_s/o.p~, however, it recommends development of the Tita~ 
iII D/Centaur for' unmanned missions. ,V ' 

"-2 • . Lunar Program: J. Belew attended a meeting at MSC on 8/21/ 68 regard
ing: (a) Science and mission profile for LRV Statement of Work, and (b) 
LR V working group meeting data, to be presented jointly by MSFC /MSC in 
Washington during week of August 26. A good I1first cut" of the science was 
obtained. MSC agreed to perform additional work for MSFC' s LRV State
ment of Work. Also, a v~ry Ko.od ~ocument on the LM/LRV interface had 
been generated by Grumman. MSC agreed to expand this in order to meet 
MSFCls requirements for the LRV Statement of Work. V 
3. Saturn V Workshop: Following the recent series of comprehensive inter
mediate space station presentations made at JvlSFC by Grumman Aircraft and 
their supporting contractors, they were invited to receTv-~~a brief review of ~ 
pur efforts with emphasis being -pf~ced on specific problem areas where 
future study efforts are required. This meeting was on 8/22/68 with presen
tations by Messrs. von Tiesenhausen, Brown, Perry, and Cramblit. Those 
attending from Grumman included: E. Z. _Qray, Asst. to President, Don 
Ingram, Future Systems Mgr., J. Mockoviak, Jr., Program Management, 
R. McCaffrey, D. Sullivan, A. Adelmann (IBM), C. Guarneri, D. Stein, 
p. Henton, H. Burn (RCA), G. Yorke, Warner-Lunde, A/E, J. Stark, 
Manager, Space Vehicle Development. Informal discussion session regard
ing configuration approaches, systems engineering, data, management, and 
general subsystems approaches were quite beneficiaL GAEC discuss~d some 

~ preliminary thinking they are doing regarding potential use of their deep sea 
~- U. ~ -ubmersible vehicle as a space station simulator. They propose to outfit 
'~b::' ~The i~terior with the neces·sary space station facilities, closed life s-uppo;t 
'n .. ~9Yv+~~ystems, etc., and run long -term te sts in a submerged condition, allowing 

U t- - ,the crew to perform all no rmal functions, including fault isolation, mainte-
U<;! ~)f nance / repair, etc. under independent conditions clos ely resembling th~ 

i;olation and hazards of the space environment. V """"'" 
1 4 • Other Technical Program Related Data: The first of three meetings in 

which both contractors (Chrysler and Perkin Elmer), the various Headquarters 
\11,l.~ elements (OAR T, OSSA, OTOA and OMSF), and the various participating centers 
;,'> .. \A(Il;, ,.,.. (GSFC, LaRC, ERC, and MSFC) will cooperate to assist the Project Manager 

.• \(.h.,, ~~~ John Tidd) and the COR {Reinbolt} in a::.~eving the very best and most meap.-

... "\ } gful program plan for Optic al Communication within the constraints of time 
___ ~Jnd money is scheduled for September 10, 11, and 12 at MSF C. v---

Ed Buckbee
Translations
F.W. Interesting. How useful do you think this simulation is? B
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